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AiiWiiifi XiiHi AiiiffiiiX 
9f AllflMrti* TfaaPM difffinarit poadst msTpiiotfieiUmllj am ^mll 
oi^Uftted ttiAds ooii|9iifit«d l0Oiiliti«9f «aEi»«|K% KaisiA 90Rd« 
fliM« |icai% ftx« Chm fal^ T*'f*X» pon^ iin«s KagiA ]MiBd« fliai® 
IMHSi^ avo ii»«<S tRV f l«h cmlttir^* 9xe9|it Hegta i^ md* flK:^^ i»^i^ 
AM stmitf s}w].to« on^ asm att»tain«tf li^ T raSat aad (Src«&aaff«» 
••l^ i^ ir ijewiaii ai« siaplo iiit«! f la t lirtUti^  d&prmimiMm im tli© iiajpth 
sttaffa<M« fha liettoR nvlttxlaS. of thtaa |i«m<lei ie i!or3|K»®«d dt 
<l9@f! piiffii^ N:i^ 0aie ev&mimmit i^mi AedifMata* aTieir^ ieal. nn»0ipi» 
taats of t^ffaviait ««)a|M»i»id» and oxipaia d@peQit«« ?h» water 
trolnaa of tliasa poadi eomiKlaraM.; eheaiEMi« tioia^ imxiMia la 
flia f&iaatie aettdAtlm of Aiicari^ iraslaa awa ba eii«irao» 
t«»Saa« aa «ali»t«aiptaa* flMara la a lane mmmat pavlad iMab la 
f etlawad ^ a«MlSjr o»i^ wiatai% Mwaiatn. axtaaii t»m ^«a.r ta 
SiQ(iaa«t9i taaaanal vcvlatiaBa l a el^ianlta ataittlaaa Clwittdl^t 
pmmmKH tti^iawitwat irSA« an^ la ia faU) afoa laaoy^ai* 
fliafy aflfoot «ft tfea a tpn ia ysaHiMitlatt M M aamiad aait* 
matia^imm ta ateiaqpliavia aaA aaifiMa aaiaip 
aatai* A a t i t l t a m t aanralatiaa aaa Unnd 
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IWftiKm ttmf two voilaHMi* SMWOBAI eliHi«Mi la iMi%«r tm^mm^ 
^mm HOT tsmtA %• IMI IMSO (fama ta«$*C te 51«0*e)» 
Atnndoiit ipb^tfpiesak^f^ la th« ponds wakm tk» «K%«r aor* 
t«7iil<i and li/rlst i>aKiet3r«tieii as » r««alt» MM n&t y^atsf MMII* 
fTmapxtmey nhowa mmiam mspixm viBt«ap aoatlia aai %mi iM 
vmmna&Ek mnthm^ fho wtM saneesial f1iietiiat|«iNi iMir® aftt*!! in 
turM ity* ni8 tii]f%tf!itj nw ooavad ^ int»i^ «Ria»« s i l t ana 
0«Sfmie mttor. Hi^ turtilditjr irattiaa www fawid aorlat noaseon 
lamtha. ^ff«ot ©f tiirblQltir an«^  ph^&plmmtm, emp oa tlia 
«xtlacti0n ©f Il^lit ygtfi idLr^ o^ ttet^ jijrtLaod. A st»lfl«an1t tailract 
eovrelatlon wiw oMf%ti%«id !iet%r9«n tvtmwpmmae^ aM tei^iaHyt 
3«ip#ryiaftiratl«>a of the p&n& ^tmr with AimrnVwd. fmjtgm wnm 
aatMUly silmmrm^ 9m»mml e^mxmm In tHa dtsaoXwd exyK«i 
ooataat of the panda wwm femd VOIJKI«<I to the Ahnafm wi 
Tit^f^plmiktm empm A poaitiira al^ifioanM aaiwintlMi wm 
foottd iMiWaan &Lmet996 GMy«m tmA iili^plaiiictaa «R)y la ^i« 
liea«* Xt la « iroea Indlaator of Vm pead aoadltlatt* 
Pvea waf^m Moxiae ««• aatav ««ta«ta« la Z*f«X» iia4 
aatf Wmam poail* tfliUa la 0b8« f«l i t aaa Ibmil to b» » w » i t 
f^ poa A«eii«% to ijirteMpf 1979 and taptMilMr to StwMfeave tffi* 
ilM ffvaaaaa of fwm mafimm AtoKidi la <»taHt t i l t w^mar <tat ^ 
niMitiiatioa In earlmiia.^ * eoiieiati«tlo& AIOIIIC with |# 
Yelii«« M9W9 fovEd mdiilsr ^^ to fimstnAtiofui ta i^t««^th«ti« 
activity nf phytoplaiktan aii<f etliwr aquatic g*»«n plffl«t»# 
Chmmsm la the c^rlon <!iexid« n^ nteffii «ihew a iroed «ici«#i9iaBt 
vith th« e^ an f^^  in tha phsttsplmkttm ot th« ^ a ^ « 
Iml© OBiKJsition ©f th® |xm<ie 1« tynioal ear'taiiiiata 
Matasa* s»Hi€aai dbm^a^ to. ttm r>c»zte«Kitf«itioiie of oialoriiat 
omrbonata azi^  Mear^nato was?© iiot®«l» •?b«» ieMaio «oi|»o^ it iott 
of tha pa£i<l» 89«99a to Isa -^ ai^  auitaMa for tha al^aa ^iaypc^t.^ 
»»g«<gtmiM^ > fha imia aauxtiaa rf tliaiia iaaa waF» fotsa^ to ba 
raiat ^miaaca and atirfaea vm &ttm ClUorida eontaat ia Ha i^a 
poad tfax« foaaa Miliar aa aaiqmrad to tka othar poads* fimBQ 
9oa<li ahowad naxiaHia •alaaa dnxiae Ji»iat Jalr 'Bo.d Amsv^ t la 
diffaraat poada* 
flM aappiy of tte aatvianlat iaaittAiae rtiea|iliat«» 
pbaapliMMMit fitiv%«MaityopRi and i>Jinia nttyofat apptay to 
iMi «mpm§mt upea ndtt mi a»Hiiag»> Hii^ iralaas at yl»ff|^'t«» 
pliaa^ioiw ^totan wlntar wavt nalalj ^>» to itgawiiTKtlaa of 
pteM^^ Mlo la tlio pea4i« flw "mtSmm of >lw«pha%o«flif>opho>«o 
ooaooatmtiaa «oro fooad to bo lawotooiar «oi«t#i vith pHyto* 
itMlRlon nniba»» liow maaio Anriac pliylOfifliiE^a Hooa aigr INi 
«•• to MowMlattea of tlwo^t^-flMoptenMi t» tte M U O of 
|iVteii«ictiNi* Vitv«lo««itioc«at nMoli im m mjov witviiKl 
a««Mfl«vy few ttM pm^ojeitijm of pliytopljuiict^ steewtd ditttliiet 
•ttseiua flttetfiKtioii la ali t ^ thx^o ponds lust 119 sfotaftai^litp 
miigilisr* 3«ttt<mal fliMitiwtioiitt tn AanealfiMtitseism oaiiotatii^ 
ttoi^ w«re al«c aote<!U E i ^ eaneantnttlaiHi of kmotAmm&ltromKi 
wev* foimi Sa suwisr 8ii4 taozuioiMii i^attis* 3120^  liil^ jls^ r^ valado 
aurSasE wmiooii and fitturs^r igeatha \mvm m^ixAs ^^ '^O <l»iMiyin€ 
ozipaie laattom previaod ^ tilmli Hoem tearing tha period fvoe 
Mfixtth to <l«a&o ana also dus to tnf IJO» of aooa^ rlng ozsanie 
9it»fi$t».4iitf^gon vtm nmmv fooitd la thuee poa^* 
C€^ «i«l92«ilidLtt im]platti»i» %mvm a<»t«a la th® sil iea ocmtDnte la 
^•mm tmrm$%tm^9A poain* ^ 9 flRitit obvious 8i»ui«« of sUioa 
ta 1;h«ii« |iead»« id tho d^eaapeaitioa &f ftiaiilao«ilioat« 
•latiMia* Othar aoaveoa ««ya ^mtaagt «n^ «ayfao« saa aff 
«!to«laiE flaote* ftw aaaaoaai flaataattoac la "Ifea si3,iea 
^^ «natn%«altow wtm i^ae fomd to ba valalad tiitli tha ^tetmi 
VOfMlallatt* 4 poattiira aoiv<«latloa Mta fbaafi tettf««i tbm 
•Hiaa ata^Bt aad tlm dlataa aaaaMMrw 
•Mat naafaatlaas la torlal. yl^ftaplaainM vat* aata^ 
la tha teatatisalad peadBt lapMsiattac ttaaala tiiMi atagcaial 
iNUiatiBaa* Hw f i iat aniaaa aai^itada of yti^rttfUnktoa aaa 
tmma drntac aaaanr aa« iSbm —mmA yaik aw aalMi $M flw aMiflli 
turs t di9M)lV9(! iii}tzl<Mit0 find lnt«aftitj of Ilgist w«x« tlw Mi^if 
fttOtoiVt renpoasiblQ tor th® pliyteplaaJctcoi abiiiiili9fii»«* 
smtridtfit for the phytopiOTOctcai {:i* l^*t* A negKtiva eorrotatton 
wae also aeliod twtwoan v/h^oples^zttm. mk4 f^rmkBptaemmy* A 
'iit»Rt»rt»tti©if«R and ph;^ f>plia3ikt€aa« Chlorr^phyil ©oatflnt v?tt«tse 
aXao iadlaate a po«ltiire ooirelaticKa with the phyttoploaktcaa. 
fha five gemcpn^ V9fpwe»mtimt th® phytoplanktim ootmnaitj 
9f thMe pcman in eriler of alusa i^iiiicset wwrv }i9Xoi^«Ma«t 
%»|tl^|wai> whifsh eeofl^tttt* the ia|e»r icvoiip of pl^yto* 
planMcA f«p»M«atcd Iqr tadlift ff? Pit^ifflJ^ iBttlliym lltllftlfHliir 
thveits)»«t ^ 9 lJSiv«itl4E»iitieaB« 
f*^ '*'fe^ "**ff- w3ro imeit abtmdant epoe&aii and oeeuxvod rv^t of tha 
eolltctioao, "^ j® «)tl»r f:yK?oa sXmo wore AffttniMiiiTMiB 8^ -^ #t 
the diB.toraB» 
r0T5ap9««ito'l % 'i«/a«ila<mi9 aad Volvoealaa. "^ he forraar M&B 
roT r^ofiioatdf! by only mi© &rmct9m '^f^fTB ^V* <^^ l&t^ ar wan 
reprwiaiitod by 8i?«cl«i »«eh m f^ ffl BlWf1ftnHTIill lO&^Baftt fitei&lua 
Ohlorophyu ostloatioa »«• osviled out wnf^ a (3if«et 
conmigtlaa ww fbimd tiotuMn |»hyt0f>laiikteii nxid eliiovophyli 
lat« flfUMwr t^& Immmf dnrinii laeiiaooa aoatlis* 
flit data eotioetoa i^T th« « t « ^ af «iopl«aetoat mipva* 
8«iit«a %tn»4tiL (dlaoaifl) «««ioiiai irailatifliiaf la a l l Vm 
iiivvatiiffelad pondii, me aoopiank^oii drnj^mm atjon ptiyteplaaktea 
f&r fi»o<l and aatunaiy toM ^tlationaHip ia t« 1» a^pa«t»A 
t)}«aa t ^ vaita%t«i« m iamrmm mattaaaMp MW fiOUl 
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ft pe»itiir« siigaiflafiat eeyn^atloa was foaad )»«twMR tiiMi« tm 
•varlalDaKMi in Z*f»I« pc^ d Mad VniEla pond* 
Six BpQct9» of Cl&4be@7&t f«mr spdeiea of Cep^ iKiilay and 
ti#9Xv« »p#ei«ii of idtifiwa wero fmm<! from tim Imrestipttod 
IncHreetlj f<rr t>Mi prommrtlo® ©f Rooi>Xft»ietGiit iwiiw dliwoliwidi 
rxysmk$ t^s^amituyev effvetlvo ll^hd «xtlaetioa, total alkali-
nttf aa«l i»h^o|)laaktoii pyodwetiim* 
'^hm najar soenlaafetoa iptitxpe rmaeted ijrtatly la r©lativ« 
aTtei4aiie# ia Ftlattvo lE s^Htetfie® chirlai: tte® p«ri©^ "f liwr@®ti-. 
fh© K*tlf««t with ««sall«r slco aad tmrm irapid rat* of 
T^K c^^ oticmt w9vm ttlwi^rB i^«««cit ia gi«at«r mtmlMijni to deisiiidat 
sctoplaiiittoii oofenititjrf «ee«pt aarinit f«if smtttas* 1 ^ iatshoir 
p#i««Etiig» of rotif<ii*ii ii»f9 ijaroflintt uliaii IDV t«epi9iiRtiii« tKiirt 
end viett •«x»ft* fSw eblAf r9pr9»mtmtt99 wmm JJtott&IWMl 
AilSlldMOjEllttU £i» IrtidllWItitiff JU JbMXtfHMMtli* Jk JiJUVllllft* 
fif» JHffilMdUl^  lUHOttliiJLik AUMkAHttlfti* £ • fft'^'f - &• JMttUMBElftt 
Tf^fy*fl jBHittlllll 1^^ JCi» ?ffrrfT**f- vl3i«fe • p p f y d la mgfpf^ 
eUklBUm ^luiititlm ta im«t of th» «ell«etiQi»» 
Oia^ ofMiiMaa §oabmt»A ^m «tii»r 91011^9 naijr la 0lMa ft^ 
8 
mm r9ppmmit9A bgr the «peeimi .?^ r*ffr^ i ft^F'^ff' J» JMMH 
Ills «o|»#pe^ M«x« i»i^ we«it ^ i«its«r mm^mm tm eomgiBxe^ 
t© othsr ofijer /:iw«r«» in Chan fail rja*3 I#?»X« t)0a<!» tfhcv««8 
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WfROWCTlGS 
The science of lliaaologyt which deals ^ i th tho study 
of freshwatera including the b io logica l product iv i ty with a l l 
aspects of the i n t e r ac t i ng physico-chemical and Mologioal 
f ac to r s , la bein^c given increased a t t en t ion in the recent 
years . The vant quan t i t i e s of water v;ith t h e i r r i ch organic 
resources , offer f^ ood oppor tuni t ies for the raaxiaam explo i -
t a t i o n to the advanta-e of the bio-econondcs of the country. 
The importance of plankton ia enormous considering 
the t rophic networic in the water which iias a flow of orgfinic 
matter from these chlorophyll twarlnf: organisms d i r e c t l y or 
i n d i r e c t l y to the f i s h , f i sh-predators and man. By v i r t ue 
of t h e i r a b i l i t y t o synthesize organic matter by dissolved 
n u t r i e n t s In the presence of l i g h t energy, the phytoplankton 
ean monopolise the animal l i f e . They thus form the produc-
t i v e baso of the food pyramid upon which a l l non-planktonio 
ozeanlsms ax« d l r s o t l y or i n d i r e c t l y dependent. Inves t lga -
tieiui on plankton, including t h e i r seasonal and diurnal 
Migrations, therefore* v l l l help to explore and explo i t the 
aqttatle eoosysteiu 
The zooplanktonlo organisiaa represent one of the 
most Important group of aquatic animals in relation to flsh» 
particularly In respect of the food. The majority of the 
economically In^rtant freshwater te leos t s are known to pass 
throu^^h a sta^e in the ir l i f e history when they suTDsist on 
zooplankton for food. Besides t h i s , many adult species of 
commercially in^rtant major carps, are reported to feed 
se l ec t ive ly upon these organisms. In carp culture ponds, 
considerable efforts are being made to increase the produc-
t i v i t y of zooplankton. The study enphaaizes the need to raake 
further Investigations on the trophodynamics in the freshwater 
ponds, and to conserve these large bodies of ponds which can 
sustain considerable biomass of f i sh . 
The growth and distribution of plankton i s 
influenced by physloo-ohemical factors of the environment* 
I t Is usually preferred to have a proper insight Into a l l 
these variables to y ie ld necessary Information regarding the 
oausttlve factors of the xiiythmlo, seasonal changes, abrupt 
changes and variation at different depths i n the plankton 
alundanee. 
Results of extensive year - round research on zoo* 
plankton and related llnBiogioal factors have been published 
by Kofold (1908), Allen (1920), Bixie and Jvday (1922) i n the 
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beginlnfi; of th« tw«atleth oontttry. During the last four 
decades sany notable wozfcers like Claric and Bishop (1948)» 
RawBon (1953a), Bavle (1954 and 1969)* Sdmondson (1955) • 
King and Hida (1957)» Grainger (1959), Coletoook (1960a,ld« 
Me Allister (I96I and 19^9 ) Hazelwood and paifcer (I961 and 
1963)* Banse (1962), Amren (I964), Marshall ijjj. AL. (1964), 
Applegate and Milan (1967), Haertel and OsterhexK (I967), Hall 
a l flL« (1967), Olsen (1967), Tash and Armltase (1967>, 
Armltage and Smity (196B), Burgls (I969 , Davis (I969), 
Hopkin (1969 ) , ^^ c Tjaren (1969>, Dunn (1970), Matsinan 
(1970), Reeve (1970), Carter (1971), Beevey (1971), Wieps 
(1971), Boucher and Thlriot (1972), Gapishko (1972), Kirillova 
and Sokolova (1972), '/awislak (1972), Andronov (1975), 
Brand! (1973), Carli (1973), Srriksson (1973), Laoksy (1973), 
Porter (1973), Steeman (1973), Saneoto (I975)t Selgehy (1975), 
Singarajaha (1975), Dodson j ^ gl» (1976). 
Fsrrante (1976) devoted their researches towards 
•oology of the sooplaz^ton, end i t s related factors. 
Eielhozn (1952) nads an atteiqpt to investigate the hiology 
of th« tooplankton* Ward (1955) pointed out a nsw method 
for counting soopltfikton* Bdaonssoa (19^10 ffsvo an aocoont 
on the production and food supply of sooplankton and also 
revsalsd I ts rslatioashlp vith phytoplsiiktoxk« Ve Lavstt (1i<» 
«arri0^ out the obi»ervattoa «a the effect of t a n ^ i ^ t u r * oa th« 
zaoplaa&ton pfedijctlewa aa5 tLwlr irertloai rf.gpputloa. B«aro «aad 
Ht«warl (1^69^ «xanin9d olaotitta of pdoroBooploaktoii within depth 
latarvftla and taelov the ou^^i^tlc aona at diffor«uit locations with 
dlff©r«int hj6-mr,m^h1.(* fYin<?ltie>Hs in th® ffortJwSaotQm Paisifie 
rooaa* 
"lio •knowl 9dfT0 of roo|>lam:t€«i ia India i® o t i l l fnaijonwitary 
fhmsf^ h a mmhsr of cf^ii^rlVtitiorus az^ r^ id© ewoh a^ i by lowall f tf^ c?4 
uuH 1^34) i PTOtM (1f]35)» I'hilinoo© (1^*4n) , Cfonamiti (1045 aad 
1955) f 'Immmrth^ ri*55)i -^irtoacl M^'M), AiiicimM a l aL» nf>5511 
T>a® fr ^irlvautrnva (^3% 1956 and 1959^, Hay (t955)t 
3«b^B^4!tt«lyan Cl^ -^^ ^aJ, Wastry «id ?'y2l.isiid (19^0) § Ceorsgo (1 )^6i^  
aad 196^3), 'Da8i«l arid ?«in iCissmr (1965) » f%il»a and Bhattaoharya 
(19^6), Hay tittJL, (1966), Heitrii mA BtoowKiOJc (1!?67>, Hayer 
(1Q66)t Tashisht (196(^t itamnslrthaft ( 1 9 ^ » 8o«iiAyyft (1971) t 
BhariEsnra AIJBLU (1975)t Fataailc (1973) and Hanaanrthjr aad 
0«iai»ati (1975)* Bat a l l th«o« studio^t with only tmi axetptioiui, 
«f9m nuda In <^a«t«r and Sonthaxn oaotevs of Xndlat whiia 
ITartham and uoataai aaotora av« mlatiiroly tuMKploitad* 
Beth toT3|>«vat« «id tropieal vatora axa kneim to %a 
<^iai«0teilBad 1^ ^lantitati '^o smd qmalitati'va flacrtiiatioae in 
tha piameton i>oii«ilati«aa» Cartain ofaaiaa of peanlctiia 
appa^mtl^r dioapp^cor davini; part ionlar p^rio6» and reappear 
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durlag the othera. The underlying Idea of the present 
lixvoatlgatlons was also to brln^ in to the ll£:ht, the faotora 
governing these change. 
Although plankton!c investi^^ationa In some watsr 
masses are reported to be ao rhythtaic and eeasonal that one 
can presume their level of occurrence by simply aeeln^ the 
clock and ctlander. In ^ha present investlgatlont effort 
was made to study i f acute env ronraental variations exeiw 
e l se their influence on this oattem and to find the 
differences In the magnitude of such changes in water 
bodies of Allgarh region witii varying physical and chemical 
properties. Such Investigations assume lH5)ortanoe since 
blooBdng of plankton, either regular or sporadic• usually 
remains unpredictable In freshwater bodiest Indloatlng the 
inadequacy of the data presently available on the pond 
eeology. Knowledge on this aspect i s very Inq^rtant so that 
preventlTa masurea oould be taken in advance, specia l ly i n 
eultttm ponds vbaro exeeaalva bioondng nay prove to be 
diaastzous and unsooaoadeal* 
Cozralatlon of plankton with the phyaleo^ehaadeal 
faotora i s • s sent la l i n finding the envlromaental aa l tab l l i ty 
for the f i sh culture» beoaaae tbaaa plankton aarvo aa a food 
for the eultuyoklLa i q ^ r t a n t •a;)or oarpa and tbair fiacav 
lln«ca (AUlomblt 19521 Mitnt and Mohapatzvkt 1956). 
In v±9» of the gcmerBl paucity of th© l i t e ra tu re on the 
Tarloufl Ximologioal aspects on the tropical pcnsids of the North 
India , an attempt was made by the author to etudy the ecology of 
frsshwatora of Allfjaiii with special referenee to eooplankton 
coraaunlty in three ponde* 
These ponds are usually stocked with flngezllngs of the 
major carps# except Nagla pond. All these ponds show different 
morphological and ecological characteristics» Eraklng the study 
more comparative* 
CHAPTSR I I m'miCM UWQlQfjX 
lESCRIPTIOH OP THE POHDS 
f (^ HT) y^ftt? TAT, » -
Cii£iW 1^1 i s a perennial frenhiiater pond s i tua ted anidst 
confvoated l o c a l i t i e s qt a riintajice of about iialf kilonKjtGr away 
from the 7oolo/^y Departnent, Aligarh Ftislim University Aligarh 
(Pig , 1>, I t Is a sliallow eutronhic tody of water, covering 
an area of about Ji,3 ac res , v;i+h the depth varyinfj from season 
to season, '''he pond i s nornal ly 4.B to 10.0 f t . deep. Rain 
water and tube-well water are the nain ciourcea to f i l l the 
pond to i t s fu l l capaci ty . 
n'lie lenirth and width of the pond increases during monsoon 
months a»d gets flooded af te r heavy ra in f a l l . I t alao a c t s 
as a drainage basin in to which water sweeps fvom the surrounding 
land, Bwrini; the summer months* the pond dr ies up due to the 
high a i r temperature» and hence z^duces i t s az^a» and thereby 
decreasing the water volume* Long and i r r e g u l a r shore l i n e i s 
the o h a r a e t e r i s t i c feature of the pond, which enhances the 
product iv i ty of the pond }xy increasing the opportunity of cloaa 
super l ia^oslt lon of photosynthetie Eone upon the decomposition 
jBone (Welch, 1952). 
I t e liaaln i s very single* f l a t and sloping* The bottom 
of t h l e fiond i s containing 8 i l t » c l a y , md and sand p a r t i c l e s 
,H 
which are genera l ly introduced in to tiiia pond with the incoming 
water frc/m adjacent f i e ld duriiig ra iny season, Bealdea t ide 
the dead planktonlc orgnniam are also found on the bottom. The 
shallow refilon of the pond mostly consis t of sand. The colour 
>f the hctton Tnatf»rials ran^ei^ fron e^rej t c black i n different 
refff-ons. Several determento are supplied Into t h i s pond through 
waslienaen durin^^ c lo th washing. The pond i s also used f'^r the 
cul ture of fl::h. The f i s h e s , cul tured here are fljenerally rmjor 
carps i. e., Wm 3Mil!Si&» Sa£l& oatla* giryMfta Balgalfi ^ d 
' ' 'his TX)nd i s a sewftre-fed pond, s i tua ted near I , ' ^ . I , 
bui lding, a t a distance of about 2.5 km, away from the Zoology 
Department, Allgarh T^allm Univers i ty , Aligarh (Fig , 2 ) , I t 
covers a surface area of about 3»0 ac res . The shape of t h i s 
pond, i s somewhat rectangular* I t i s man made pond. The depth 
of the pond also var ied from season to season, usua l ly 3*4 to 
7*0 feet* The pond, on the Wmst-Diorth s i d e , has a deep area 
with p lan t s of fgaagj* arableft growing a t d i f ferent distanoe 
from eaeb other* A two meters wide area along the shore l i n e 
was found t o be covered with rooted aquat ic p lan t s and d i f ferent 
types of algae« The Bast^South side have a i r r e g u l a r shore l i n e 
with shallow water , gradual ly deepening in to the c e n t r a l baaln* 
9 
The pond z«e«iT«0 a mll«h ftrom tb« Horth «ld«t whieh oov^U, 
aottsly dl8ChaiB©8 the sevage* 
Bottom of the pond contains aoatly isud» atone partielas* 
dead planktonle origanlaDB and decayed aquatic planta. The 
colour of the iDottom material ranges from grey to Isrown and 
lAackish, during the different seasons of the year* The pond 
reoeiireB I ts nutrient supply fron sewaise as well as through 
rei^eneration of nutrients froa decaying plants as well as 
from the fert i l izers cosdn^ from the agricultural f ields 
adjoinin/! to I t , flurinf: rainy season. 
Ttds pond may Ise regarded as the polluted pond, as i t 
reeeiires detez^nts and waste loatter released Isy the factory^ 
situated near "by and drainage by nullahs* The pond i s situated 
asar tlia Vagla village• at a dlstanee about 8.0 £•• avay fXom 
the Sollegj Dapaxtaent and ooTers an area of about 6«9 aevea 
(Fig* 5)* TlM peztiea of tha pondt which receives the Indus-
tvlid. waata» i s Mch poIlvtaA and the water always found to be 
b l a ^ U h la oolourt Tlis auHi^iag was •elected far away to tha 
pelltttai pond wataxw fha pond la nomally 4*9 to 10«0 feet daep 
at diff^Vittt plaoea* The fom of the pond as aaen f loa the 
• t t ^ i i t aaar be ivgar^d as aubi-vaetaiigolav aad alomat^d with 
mv^mm alavatioaa axa aubjeated to •axia.tioaa fyea oMHioa to 
10 
Maaon. I t i s aXao used by the waahexnan for d o t h washing 
pttzposaa* 
ii 
MC^HOmmY AMD MOHPHOLOGX OF THB ?OH»S 
Chau Tal , I . T . I , pond and Nagla pond vrero eeltcted for 
the study of inorpholoffy and raorphometry. These ponds are fresh-
water ponds, which are situated at Lat» 27^34*30" H, , Long 
7B°4*26» S, in Alluarh, which Is an Important d i s t i l c t of 
TIttar Pradesh, Two Esajor r ivers , namely Oan^a and Ifanuna, 
flow throui^h th is State, Therefore, Allgarh FM adjoining area 
are r ichly supplied with ponds, r ivers , and i r r igat ion channels , 
which support an extensive and r e ^ l a r fishery of various 
kinds. 
The MorphoEWJtry smd F*>rphology of different waters have 
been worked out by Hories (1956) l a Japan and ttatchinson (1957) 
who gave a detailed aiseount of Aoeriean and European continents. 
While i n Inilaf the wozlt i s ra«agr«* However in South India, the 
woxfe of Ganapatl (1949)* Sve«iiiva8«n (19641>) and Sveenivaaan 
SiLmL* (19^) iUKve a gm&t value in the aorphology and morpho* 
netry. of the lentlo vtttem* Bata there is no inforaatioii 
available on the iiorphology eaaA aerpbonetry of Hovth Indian 
l en t i e vatere exsepting the 6t«d|r of Khtfi (1967)* dealing with 
few north Indian fneimater peats* 
BBStriifB AHS MBW&SIOS 
mmiii>mmimmmmimmmtiimitHm)mmmimmmmimmmmm» 
nmWmi gg a s nm • • **»• atudlea p»mm are trffvlde* with 
12 
Irrogalar shore l ines having, a central deep area. The basin i s 
•epy simple, f lat and sloping* Following the Hutchinson (1957) 
c la s s i f i ca t ion of form of the hasin in relation to the origin 
and history of the environment* these ponds are placed in the 
e l l i p t i c a l type of basin. Fluctuations in the form of the basin 
in different region of the ponds, Chau Tal and Nagla pond are 
very much apparent. I t i s due to the deposition of sediments 
by changing the original drainage patterns and by digging the 
s o i l for use in the construction of buildings. Win^ of high 
ve loc i ty also affects the fona of basin and helps in the forma-
t ion of new shore processes (Reid, I96I) . 
In summer when water l eve l decreases to i t s mixiinum 
l i m i t , sp i t s are formed i n Chau Tal and Nagla pond, enclosing 
an area of water. The sp i t s are formed by the deposition of 
s o i l and other particulate matter being carried with the long 
shore water currents during high ve loc i ty of win^. 
The ooiB5)Osition of pond bottom i s also iii5)orfcant in the 
study of morphology and to evaluate the biological productivity 
(Weleh, 19$2). The principal sources of bottom materials i n 
the studied ponda are dead plazdctonic organisms* wind blown 
materials and pond sedimettts which are made up of s o i l ranging 
fzca dlay and s i l t to sand and gravel. The oheadeal preoipi-
tat loB of the pond bottom ara marlt earboaataa, alXieates and 
oafiiBle tepoaits aueh aa pa«ts and s l i ^ so i l* 
13 
fhm stadiadi ponds are uorisally shallov eutropblo ;l9ody 
of vat«7* Thoy hcnra flat aloping laasin with a oentral deop area* 
Th«B« ponds covered an area of k.3 acres (Chau 7al)» 3.0 acres 
(1,T.I» Pond) and 6,9 acres (Na«la p^nd) • The morphometrlc 
nsasGrements of these three freshwater ponds are given In 
TalAes 1»2 and 3» 
The raaxlntt& length and sdUiiaatta effective leiagth recorded 
were 655,0 f t . tOO.O f t , and 925.0 f t . in Cha» Talt I»T,I, pond 
and Na^la pond respectively. The naxiBum width and maxinum 
effective width of these ponds were 1^6,5 ft» 167*5 f t . and 
325*0 ft*» with respect to the ponds* These paranieters increase 
during monsoon raonths* when i t gets flooded after heavy rain 
fa l l and by connecting the drainage nullahs* These paraneters 
decrease darizig the sunmer months t due to the evaporation and 
also hy taking the water f'^ r irrigation out of I*f •!• pond and 
Hagla pond* 
The maxioBB depth of these ponds were found in the oonths 
of Septenber* 1976 (Ctaau Tal and I .T.I , pond) and Attgast* 1976 
(TSatgLm pond)*. The magEkmoLm depth was fouaA 13«0 f t (Ohan T«l 
a»A Hgkm poiid)t w»A%0 t% <I»f*Xt poad). The aiiiiMiM depth 
Mtm twnA in t te aonths of Sump 1975 (Cbav f •!) and J«]ie»1976 
(X«f*Z« foaA, moA Wttgkm poai>t 
14 
fh«i maadBRim arsa covered \i^ water was reeorded l a the 
meath of SeptemlEier» 1976* the 'valttes were 102141*34 Sq.ft'« . 
(Chan fal) and 131250*00 Sq*ft. (Z«T*I, pond), Howerer, in the 
Naida pondt the maxlBum area covered by water was found in the 
month of Au^^st, 1976, with the Taluos 3'^ 0625*00 Sq. f t . 
The miniflum area covered \iy water in theae three ponds 
were found 821 r.7.15 ''«q«ft* (June, 1975) m Chau ?al. Hiwevsr, 
in I .T.I , and Na£:la ponds, the ndniimm values were found 
105000.0 Sq.ft. and 155875.0 Sq.ft. in the month of June, 1976, 
respectively. 
The volume of the pond water w- a found to vary from 
7248*0 to 15890.0 cu.ft . (Chau Tal) ; 5273.0 to 12425.0 cu.ft . 
(I.T*Z* pond), and 8460*0 to 25000*0 cu.ft* (Hasla pond)* The 
BMXlaia voluw of water in the studied ponds was found in the 
months of Septenbert 1976 (Chau Tal and I,T,I* pond) and August 
1976 (Wtglm poiii)« 
Tha length of the shore line was found to vary botwvtil 
t9O8«0 and 1989^0 ft l a ClMm Talt while la Z*f*Z* pond, i t WM 
fouad bttwata 1950«0 and 1775,0 ft* The length of the shore 
U a s l a Isgla pond, was foaad bstwaaa 1680 and 29$0*0 ft« tbs 
wtfiMiiB length of the shore llaa waa fouad la the aoatli ot 
S«p%talMHP^ I976 (OhaiB Val and Z*V«X, poad) and Angust, I f f i 
15 
(Vacl« poa€) t SboTB line aaasuxvoAUt i s a -valuablo panuMtvr 
in ealoalatlng the area of the pond and in deriTixuE an inportant 
index eaUad **3hore IXm derelopment" whi«h i s a quazxtitati'va 
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CLBIATQLO&Y OF .AtlgARH 
CXimatlo factors auoh as wind yslocdty^ rain t&H^ 
tes^eraturet pressure and humidity« influenee orKanie produotion 
in lakes and rivers by affecting eireulation and exchange of 
essential nutrients* The role of these factors In the ecology 
of aquatic systesx were also Investigated hy eereral wozkers 
(Southern and Gardiner* 19321 Chandlert 1944f Chandler and 
Weeks* 19451 Mortiner* 1952t Roy* 1955i Rewson* 19^1 Rodhe* 
19581 Chakraharty fit ^ , 19591 Small, 19631 Barclay* I9661 
Ray £& Ai»i 19661 and Langford and Jeraolajev* 1966). 
wmm 
The data cm wind velocity* rain fall* pressure and 
humidity for a period of twenty two months* from June* 1975 to 
0 
March* 1977 were oollecfted from the meto^loglcal station* 
^paartmoBl of tigrslos* Alisaxb HusliK University* Aligaziu 
Tea^eratttre was reeorded iQr a mercury thermometer giraduated 
upto 100^0* maKJim and minlBim teq^ratnres were noted with 
the help of mNdMim • miniim thermometer. 
SemeoiMl vaxlationm in teapermtaxe* pressuvet landdity* 
wind and z«ia f«U are «civen in fiR^e An and ll lvstvated l a 
1^/ 
yig* 4* fh» seasonal dfifoigea in prsasure wsre found to vary 
fvoft 966.6 n&, (July, 197^) to 996«i^  m* (HoromlMr* 1975>« 
Ths Taluee of dsw point and i l la t ive haoidity ranged 
between 5,1 to 25.4**C and 40,0 to 86,756 respectively, Bew point 
was maxiaam in July» 1973 and minioum in Deoember« 1973 (Fig* 4)« 
High value of wind velocity was recorded 10*0 Iaa«/hr» in tbe 
Bionth of June, 1973t whereas low value was noted in the B»nth 
of Oetober* 1973* Sosietifflee the weather was found to he oalm 
(Table 4 ) , 
Table 4 and Fig. 4 represent the annual rain f a l l . The 
maximam rain fa l l was recorded in the month of August» 1976» 
While i t was negligible during November and Deeemberi 1975. 
However* in the year of 1976* the ruin was totally absent during 
the months of Jamaxy and Oetober to Bseember* Sons rain fa l l 
was always expexleaeed during other months of the year (Table 4 ) . 
Ve«kly te^^i«tttre readiags were always noted at 9*0 A.H* 
(Tables 6t7 sad 8)i and Fie* 5* Fluetuatlena were noted in the 
air tempermtars* I t Tarled fiem 14*5 to 75«4^0 ever Chan Tel 
and from 14*3 to 5$»0^e in Z*¥»I» pond» whils the teqperatar* 
over HmOM vmA mupietf fves 19*0 to 71»0^C (TaKLes 6,7 and 61 • 
Miaa monthly mJaJMim air teapermture varied fiem 3«7^e in the 
month e t ItfMmirt IfTTt to 8 8 ^ % in the mea^ of 9mmt 1979t 
18 
vhlla noan maxiais toB^eraturo vaxlod fzom 20»4°C (Jaanazyt 
1977) to 56#2**C (Juiw, 1976), (Tatola 5) . 
Tluotuations in pressure regulated the wind velocity and 
wind direction (Blandford, 1889t 1896> and Indirectly the supply 
of nutrients throu^^ dzuina^ after regulatlnfic the rain fa l l 
(^rtlisert 1941 and Chandler* 19441* Maxlnam huioldlty was 
noted during monsoon months (July and August aad SeptembezO 
and winter months (December to Pohruarj/), The atoospherle 
humidity was lowest during Octoher* HbYember» 1976 and sucmer 
months. The sky was found to he covered with clouds mostly 
during June« July* August and September and ocoasslonally 
during the other months also (Table 4)» The clouds cover 
Influene* the solar radiation and thus the primary produotlon 
In the ponds Is Influeneed (Yerdnlnf 19^ 2!) • 
High wlaa velocity may cause the wave aetlens and stzoag 
eaxrents (HBtefalaaont 1957) and* ae a result of I t the fragnezw 
tst ion of filantntotts al^ae and fragile onsaalsBs asy form 
smSllsv eeSAHiss as coopared with the laVKsr Irrscolar and 
)lossXy eonstxtieted oolenles* Souttasm and aavALasr (193S!)t 
and Racotricl aai Bvysen, <1953)t havs studisd the sf fsst of 
wind pn»A!Ss4 vvvss on the dlstrilntlfla of CXadossnm l a 
IB 
different layers of vater» They pointed out that eXadecwrat 
vhieh are Qoraally oost alaundant group in the upper water layers t 
nay as a result of wind action* congregate at the lee shore 
of the lake* In these inveatin^ted pond8» i t was found that 
during oalK weather Plflptom§ »?• CYQIOBB spp. and Inptoli sp. 
were abundant in the surface waters* Alongwith the distri* 
bution of phytopla£ik:ton» the distribution of chlorophyll i s 
also affected in different layers of water (Sstall* 1965) by 
the action of wind pirftduoed waves* Maxioam oonosntration of 
chlorophyll was found in the surface water when the wind 
velocity was low. It i s well known that main source of 
nutrients for organic pxt>duction Gomes from deeper layers of 
water* fhe wind produced waves and currents resulting eonveo-> 
t ive overtume, (Lat'ondt 19^2) t and as a result* the sub surface 
water which i s normally richer in nutrients* rises and ndxea 
with the surfaoe water* This mixing brings in the essential 
nutrients intoeuphetie sons* In this way win^pvoduoed wsves 
help ensure the distribution of natrients in different layers 
of water for organic preduetien* I t also helps in distributing 
the heat in the eoosysten (Birge* 1916)« and brings about 
hyivoMohaBioal tiEian«ss (Biit«hinson* 1957 and BattasTt 1965)* 
Ohangea in taiMdity and transpareney also take plaee which 
infiiieiMW the i^ tlamry preduetien (Bodtef 195@)« 
20 
fhe deoaity of plankton population was affeetod thzotteh 
flooding of the ponds during aionaoon months* Curing t h i s period 
the numlser of plankton per l i t e r of water deereasss eonsideralflLy 
showing an imrerse relationship with the intensi ty of ra in fal l* 
Variations in a i r temperature are affected 1:^  the cold, 
dry and hot wind waves. P^he months of October, Novemher> March 
and April are found to he moderate* fbe temperature changes in 
monsoon wontha and winter months are influenced by the rain f a l l 
and cold westerly winds reapectivelyt while the aumrser i s 
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ISBBMAI. HBODB OP THB jOSfTm 
fbe d«ffr«« of aaaaal yazlatlfla la -teq^ratarst i s OB« 
of the nost iB^rtant factors to regulate the produotivlty of 
the envirDamsnt. A slight chaz^ ce ta sarfaoe water tenperature 
may affect the Mology of the organ! SIBS present la the eeosyBtem 
(auoh as growthg deYelopoKit, reproduetlon end other l i f s proce-
sses) . The level of the distxlliatloa of gassst autxlsat oyole 
along with the other Mogenle proeesses gst affected 1^ the 
ohanges in the tenperature of the envlTOaneat (Rutohlasont 1937)» 
and also It govezns the water mixing, turlulenoet current (Blrge* 
19l6t Raid, 19fi1l Old Bttttaer, 19^3). A great deal of l i t er* , 
ture exists in this aspect, the ln^rtant oomamloatlons are those 
of Blrge (1915)1 Biigs end Juday (1929)t MortlBer (195a!> Mo Combls 
(1959 t 19tf<^ )i Sastry and Myxlaad (19^)1 Bodgers and Aademoa 
(196l» 19«5)l *Blth (19«2>. Me iMWi (1965) »oartJ«» (1964)» 
Jolasoa (1969) • Vhinney and Mo Zatlrs (1$69)t AA«ad j i jX.(1967)» 
Anderscm (l96B)t Bsaralrthaa (1966)* Sehiadl«r (1971) • 
OMlitoy (1974)1 tfXMMtasQko (1974)c Fsolam (1974)» Sws«a«y 
(1976). 
ttm t sq^istavs also buncos or irmri«tos diiifluaty» as 
i t i s govsxasd ^ ^im taBUiidityt wind, dnrat&ea of Mbm day aad 
toutid cermrrn •%•« 
22 
fho Bain 80ttx««« of tho heat azv aoXar radiation* 
reXatlva faunldlty and the onexisy that dlstrllsnteB In the tnvi* 
ronnent and drlved by wind (Bizso» 1916)* Heat i s taken up 
direct ly through direct aheorptlon by water and through the 
tTBjemtev of the heat from the a ir or from the bottom In the 
ponde. The souroea of incoming water and the nature of 
drains«e pattern also determine the thermal pxoperties of 
water (Heid, 19^1)* Transport of heat i s most effoctlTe i n 
the ponds BB the temperature differences between the sirfaoe 
azic' bottom are not found to be great (Euttner* 19^5) • 
Xilteratuz*e on the thermal properties of freshwater 
ecosystem i s meagre. Recent and important oontribations are 
those of Birge (1913) i Blrge and Juday <19£9)i Mortimer (1952)* 
Hutohinaoa (1957)1 Mo Combie (1939 and 19^) i Sastzy and 
Myriaad (1960)i Conover (196l>t Beid (196l)t Sidth (1962)l 
Me Lama (19(9) t Ctorham (19<4)l Johaeon (19^3)1 Fhinaey Ai AL* 
(1963)t AxOmnon (1968)t HaMWirthan ( 1 9 ^ 1 leliinAler (1971)t 
Bpply (19T^t X«»oa (19T2|t ftsAlxter si BIM (1974)1 feelam (1974) 
Sveeaey (197^* 
MBMODOLOaY 
A^mmflbmwtM and eiirfa«e v«t«r teapezmtares were recorded 
Igr wmrtnupj ^MivwMter graaasled mp to 100^0 (1/10) at 9*0 A»M« 
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at weekly Interrala between June* 1975 and Marehf t9T7* fbe 
sarfaee water testperature was neasuved Toy imereing the theatwo* 
Deter into the pond water for one alnitd following the preoednre 
and precaution given l^Weloh (1948)* 
Anmial heat l)adget» aonthly beat budget and wind distri-
bated heat or suinier heat ineone of Hie ponds were ooB^uted ^xy 
the following fonmlae as given by Birge (t915)» Annaal heat 
budget « B. ( f j - f* )t where B i s the mean depth. T* i s 
the oean suBsaer tea^erature and 5!^  i s the mean winter tempera-
ture. 
Monthly heat budget • D, (TU » T. > and wind diatribated 
B B B 
heat or sunwer beat incooe « ^C^J - 4**C) t where D^ i s the mean 
depth» 7^ i s the s»an aonthly tenperaturet f^ i s the fidniittm 
winter temperature and Tm' i s i»an sumar tea^vaturs* 
feapemtiire c i^ani^ s i n Chau Tal» I«f •!• poad and Isgla 
pond are giiraa l a Tables 6,7 and 8 and illiaatmted i a fig* 9. 
SaBflonal eliai^tvs i a these ponds were found to be quite appavezKl* 
f ba water tMiyavRtnite were eilossly vtlated te air ta&peyatureai 
irhlah obviawily dapead npea the nataxology of the ra«lea* ftm 
taBparatMWi mniad twam 14.9 to 99yl*^ C over ehau fal« Vliila 
iM Xtf •!» ytnif t t was foaad to wmtm tvoa 14«9 to 55*0^« 
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Wherema or9r Vagla ponA^ the Taluos ahowed their fluetuatioa 
•arylng fron 15*0 to 31«0®C« 
The differenoee loetweon air and aurfaoe water tes^ez^^ 
turea were found as 5.B°'C at Chau Tal, 5.2*'c at I.T.X, pond and 
5»7^ C at Nag;ia pond. In Chau ^ 1 , the niaximam differenoea 
between air and surface water temperaturea were noted in the 
month of May» 1976t a»d Mniipuin during Deoemher, 1976» (0.4°C), 
In the oaae of I»T*I. pond these differenoee ranged between 
0.5 to 5.2°C, raaxiiaim being in the Eonth of April» 1976 and 
mlnlnum in the month of October, 1975. Whereas In Nagpla Pond, 
th® values were found to ranged from 0,2 to 5.7 °C, The 
Baxinam differenoee were found in the nonth of May, 1976 and 
miniBDEaa in the month of Februaryt 1976. 
Surf aoe water ten^eraturea of the Chau Tal, I*T,I» pond 
and Hagla pond varied between 13.1.to 31»0®Ct 12.9 to 31.5®C| 
and 13*0 to 30»1^C reapeo^iwly* The naxiaan ten^ratuvt valuM 
were found in the nontha of September, 1975 (Chau Tai) and 
AQguatf 1975 (I»f •Z* pond and laiPLa Pond ) • The adnlMtii 
temperature Taluaa ware reoerded in the nontha of Pebmaryt 
1976 (l.f.tm pen^ and Jamavy* 1977 (Chan Tal and Nagla pond). 
Tlia aaanor anpailftbilitjr af tlia poad or lidea ean bp 
2f) 
d«t«]nBlii«4 %gr noaflazlzig various netecnrologie^ parameters that 
affaeta atiaospheric ten^eratures In one way or the other* The 
atmospherle temperature Is responsible for the heating or 
eoollng of the ecosystem. This atmospheric tei^>erature i s 
dependent upon the radiation from the sun as well as on 
evapoan&tlon, relative humidltyt windt length of the day 
and Claud cover ete* In case of Qoeana and great Iskest the 
air teii^erature la controlled by the ten^erature of the surface 
waters (Sverdxup £ t dOil* 19^<0, But in the present oasst as 
the ponds are email as well as shellow» the local air mass 
determined the conditions of water* 
The fluctuations were JBOTB in air temperature during 
most of the months while fluctuations in surface water 
temperature were not so frequent* The reverse conditions 
were resorted in few months only* 
A very significant correlation between the monthly 
meazus of air and water tempera-tores were found for the Cham 
Tal ( r « • 0*941 p < 0*001) t I.T*I* pond ( » « • 0.951 
p < 0*001) and Nagla pond ( y • • 0*981 P c 0*001). Ttes 
thes* two vaxlaia.es rtpreeentaA a strong positive eerrelatioA 
(fig* 6) ani tabulated in fable 91 • 
There appears a relatieaship betwaen thermal rsglBs 
• f the pead and ^ e l r merplMMwInrar* SbaUovasss of tlia pond 
2i] 
x««oite Into fiaiyliiatieiis In ttat t«npe»itiii« «ntf h«nM la th« 
piwdnetion ef oonvvetion ourrvnt* Aopov^nft to Sattsisr (19^5) 
the tote9 px<D<^ eoA liar wln^ thot etvilcos t)it eiurfaM of m^v 
rofaalna uniMil and i t la the thexfml titmiieiam whleh d«t«fBln« 
iitnkliigt tnm oirer cuid ooe^iifte wAxtna ot vater* Hoif«ver 
heat ifi traneiwrtecl to vavloi»i deptha in sh&llev poMa q^lc^ly 
a»a to »tnd cifltion* StMiOi etrtag !» «ot T^ oJialM,® la Sleeper 
lakee* ""lile waolt© in the inB?eas® *n f>r©f^etiirlty of the 
TfoM &At» to iMitter aen&tloa &nA eoixtiiiutottB repiamehBenl: of 
«tjp@r vrater Itiyere with mtrlsnta (Vciaa wic! 3eehlaa# 1953 
©ad a«i« , 19«1>« 
Tatele ?3 preeenta the faoiithly ci-i.iigea lii tlia beat oo^ e^ Kt 
of the panda iChm Tal* Z*T»X» pen<! au«l tlagla pond)* The liaal 
oontant in dlffeiwnt enoixttt^  rmw^^S. tmm ««1 to 16^*0 gcoal*/ 
•^•fl* CeHflB f»l)§ 0»9e to 1t7«€ E*eal«/a^«ft* CZ*t,Z« poni)» 
and 1«5 to t46«0 is*eal«/8^«fl* (Mgltk pond), fha laeKtHBa 
VfOLiMie WTf tmm in tlia eentlia of Septamlseri 1976 (Chan ftik§ 
I«f^cp0nd)|gatf Angttat* t9t6 (Hetfla pond). 
AaflMti iMat Inlksott the total man^ of taaat tSuit eiHaya 
^tm voafl %•%—w tlia tiaa of ita lewaat an<fi Mi^at lital oontaol 
MM mm0tA9M moA taaoA to ba <$«7$ s«Oia«/a«*ft« ta ehM fWI« 
flM •aaliia IMWI aaolaal waa aatad for the two other poate as 
27 
78,9 ff*ea3L«/i%*ft, (X.T.I* pond) BM 57*6 g,oal./«qt»tt* (Naglji 
poni ) • 
Wind di0tribat«d boat or sunmer heat incom whleh Is th« 
anount of heat neeessasry to raise Its water temperature from 
4.0°C to the BBZliBDm suoser tea|>eratttr»» vae also ooai^oted and 
found to be 131»54 g.oal./eqi.ft. (Chau Tal)J 86.54 g .eal . / 
aq.ft . (I.T.Z. pond) and 122*50 s*eal«/sq.«ft* (Nacda pond). 
Seasonal loss and gain In heat content showed that 
laexisum heat was loet in winter season and the a&KlBum gain 
was laade In summer and monsoon months* 
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^7.0 i 1.650 
26.6 i 1.50B 
27.2 i 0.705 
26.9 1. 1.218 
27.0 ± 0.811 
21.5 i 1.512 
15.0 ± 0.736 
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14.38 jL 0.91B 
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LIGHT CONDITION IN THE PONDS 
liffht condition i s an important factor in the produe-
t lv i ty of the pond. light condition in the eoosystem ax« known 
to be affeeted by many factors euch as the amount atrUcing at 
the aurfaee* an^e of contact of light at the surfaoet 
differences in the latitude* dissol-ved and suspended loaterials 
etc* Many investigations have been made in the past on the 
lieJit penetration in different waters* i t s rasasurement and i t s 
effect on the ecosystem (Welch, 19521 Hutchinsont 1957t 
Ruttner* 196?! Bodhe» 19^51 Norden* 1968t Jacob* 19^21 peelem, 
19741 Stuart* 19741 Bulkesa* 1975l Singara^ah, 1975 and 
Jassby* 197^* 
nils chapter reports the relationship betw««n trana» 
pareney and turbidity %dlth that of phytoplanictoa pzodueti'vlty 
In three freshkrater ponds* naasly Ohau Tal* Z«T,Z« pond and 
Nagia pend* 
9wtam§aanxmy in the pead was asaaumd tj staadaird 
^wMlam of 14«0 «•* l a disaster* Tbs seeohl^diM vas 
fumlahad hj \Q.aick and w2ilt« qaadnuxte mad* up of heanry Iron* 
?ha disc vras tied with oylon thread and was dippad in the water 
of the pond* The overage depth at whioh the aeoohi-diae 
diaappeared and reappeared waa noted. The values were used as 
indices of light peaetratioxx. 
Turbidity was directly detezitined by a Elett^Sanaereon 
photo*eleotrie Colorimeter using a red f i l t e r . The extinction 
coefficient was determined from the secchi.>di80 by using the 
fonaila* 1.7/Dt where D i s the maximun aepth at which the 
disc was vis ible . It was also determined with Klett-Sunmieraon 
photo-electric colorimeter using the Klett*66 red f i l t er and 
4 en. c e l l . Riley and Conover (1956) save the formttla t 
K « 0.9^ K • 0.246, relating extinction coefficient (K)t 
determined from sepohi-disc readings to K» the extinction 
coefficient obtained by means of Klett. 
HS3ULT3 t 
Traaaparency Talues of the vatert turbidity and axtinf>-
tion ooaffleient are given in Tiablaa 11» and 12 and illustrated 
i n Fig* 7^  faaaonal changea in tranaparenoy ware toite apparent, 
Zn Ch«a Tal tba aaoolii»diae meaattramnt raii«ad fzoa 5*5 to 2$«1 
em* Tlw Madteia tranaparenoy waa noted in Jwmuty^ 1976 and 
a&aiaui in tk* aantfa of Jiiaa» 1976t(7abla 10 and fig* 7)^ Saoehi.. 
ao 
4100 x-vadlAga in X*f .Z* pond fluetiiatod toof^Mn 5*5 to 22* t em. 
the MxiaDin telag otytainod in Boeembart 1975 and tho BiniHtm 
in June* 197^ (Tatde 10 and V%e* 7)* WIMXWMI in Wagla pond« 
the Tallies of tjcwtsparaney v«re found to rvry fzon 7*2 to 24.7 
ovu the naxlntB Talue of transpaxwiey was noted in the nonth 
of KoTember, 1976 and stniaan in the aonth of kipaeiXt 1976 
(Table 10 and Pig, 7>. 
Wide seasonal fluctuations in the water turhidityi 
observed in three ponds, have been represented in Table 11* 
and illustrated in fir.» !• In Chau Tal the turbidity iraried 
from 20#0 to 115«5 K,U, The imxiBiim turbidity valtte was obtained 
in the ncmth of June. 1976 and the ainiaua in the nonth of 
January, 1976« In I»T»Z. pond the turbidity Talues were obeerred 
to vary fron 30.0 to 140»0 E.TI. %dth moAmm. amplitude in June* 
1976 and niaiBiiiB in BeeeBboTf 1979, while in ITasla pond the 
turbidity valwis were fotmd to vary fms 12*0 to 10$»0 X*9. 
fhe naxinm YsOLue was found in the asnth of Aprilt 1^ f€ mA 
•inlflttm la the wnth of HoTOKber* 1976* 
the iraittoe obtained for ortiaetiea eoofflolent by the two 
Methods axo ^ t o eoqpaxmbi.o and givon in fubio 12* fbo aoiflBm 
•aluoo of ioctlaotioa ooofftoloat obtained tmm txaaopasraB^ wmm 
0»^)9i 0*909 mA 0»C9« la ^bm wueXbrn of iwam^ 197Cft Smm^ 197i 
and AprUf Iff! la tho poodo ehaa tlo3.» Z«f»Z* pead and Va^a 
yoad g»ipe«timl^« VIMIIM t to i^ i l i i i valaoo ^mm fowid 0«Gi7§ 
at 
0«07l> and O.OfiB ia the vaatha Jfmaamrsr^ 1977 and Bteambert 1975 
and Vonrosliart 1976 Xttspeetlvalya with raapaet to Hie poade* 
fh« naxlnam valuaa of oxtiaotioa ooofflel^it olitaiaad 
fTOmK.U, ware in tha oontha of Januaryt 1977 (Chan fcil), 
Dacenber* 197$ (I .T.I , pond) and HoTomter* 1976 (Hagla pcBid>. 
While the niniBam valuea vem found in the stontha of Junot 1976 
(Chau !Cal, I . f . I . pond), April, 1976 (Vagla pond). 
Tranaparenoy valnea in theae three ponds, shoving aeasonal 
fluctuationa, are repreaented in Fii;» 7, and illuatrated in 
Table 10* The nmithly mean values of tranaparenoy of thesa 
ponds depend upon tha turbidity of the waters whieh ia oanaad 
either by the suapendad inoxiganio subatanoea auoh as e i l t , mad 
and olay, or due to plwiktonio organisn^. Turbidity variea 
greately with the nature of the baain, degree of exposure and 
nature of influaneing aadineats ate. I t nay be toB^oravy 
(<Mm8ed by ralna and fioodat ate.) or parwnial, bawtd oa the 
nature of baaiAt eontin»euB ware and win^ d action (Walalit 19$8!>. 
In thaaa panda tha tux%idlty taluaa war* feuad hicbar 
duria« tha invaattflatiaa* aithar daa to tha plaaktenie oicmiaBS 
aa noted la tlia paat mmmr aoatha* or dna to tha heavy lalaa 
dazlac HM aiiMaa aaatlui, Ia tba later pariad tha n l a krtaga 
:\'^ 
OEitf aaH mtni |mrHol«et tixron^h the adjae«ii% al<»a« fkna Mnogv 
In order to mt^rfAim Hi^ reXsttv© ^ffscto of turMiSlty 
a-~i«*' T5hytf?p"anlct*?n eroB oa the 0Ktl:ictlo« of l i^-t» oorrelatloa 
anat^ls vtttJif.tm a soile® of kk raouthly «v-^ r®IE@» of trrjapi^ * 
r^noyt t«rM<llty iiii«l '^hytr-pifiaktea uvro «)d« (*?Qbl9 11>, It 
was ^imiteHly touiu6 tht^ t isi.:h trBaaptsrajioy "Valucsswere r^m&LatQ^ 
with 1089 ttir^« waters C S^*:. D§ wimrm^ low tra^ignaroiicy 
'^ w'lsos i/er® oMsiiio<3 l.-i sore turbid watoro* 
In tb» ia»®9tiBut@fl i3©ii<la» tL > wator mm fouafi to bo 
inore turMd (StirlDi; lat« aumor aiuS rmamon m.ttim, Burliig 
no.'iacx>2i MasoOf taemwam la tho tuvtddity app«ef«d a ooasiquaoea 
with tto iimsoiBiai-i ^SvuXm/^ w&t«ir easr^iii^ eooaic^ralCLo anotuil 
of 9 i l t ond orga^iio imtter* fim M.gii tux^bidity valuoa daring 
tii0 t&tm mmmr p&rteS vmr& Bai^y duo to tlia aliimdaiiea of tiMi 
pliytopianlrkoii. By tlio end of Santaebert wboa the monmoan wm 
orart tho aattiasoiit of aia^paiulad a i l t mnA datritaat reaoltatf 
in aeelin* af tho turM^ty* I t waa aoeonpaniad with an 
inoieaBa in tvanaparanay iMiii atlalna<l a paok in tbm latar 
pmx% of tha idLiitar aaaaon* k iwiati^p^ eorrslatiea wmmmA to 
aKiat in tiaiii^iawiwy aai ta iHi^ty ef tha w«tw itShem ftO. 
» m «e»f4fta t« i f» f l l l 9 ^ 0»OOf| X*¥»l* pani 9 • «0*79G9« 
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t • 4*TB5t p < 0»001). (Hagia pond w •-©•9630i t • 23.89t Pc 
0*001)» Blffh turMLdltj resulted In a x&pid absorption of 
light and i t s soattexlng In the surface waters* The inorsanlo 
as well as organic water including detritus and li-viog plankton 
are well known to reduce the transparency due to lowered pen«» 
tratlon of light in the water. The chlorophyll bearing plants 
are restricted to the surface stratum. The aquatic yegetatloni 
which formed a mtit at the bottom of the Chau Tal during lower 
turbidity period* included the HydiY>difttyni^  «nfi £Jtjars so<='cles. 
The relative importance of the phytopianlcton on the trans-
parency was also inv^'stigated. It can be seen from the Figure • 
B and Table 11 that high values of tr nowarsncy coincide with 
low phytoplaakton population and vice versa* Again an inverse 
relatlooahlp bvtwMn phytoplankton and transparency was observad* 
Chau Tal r • «»0*82t 1 • 6^1&t p <.0*001i I»T*I* pond r • -0.56| 
t • 3.011 p < 0«001t Kigla pond r • -0 ,58 | t • 5»23i p< 0.001. 
AltliDQch tha aaetuit of light available at ateohl-dlae 
reading Is net aeouvately aseertainedt i t can be presumed that 
at no tlBS at the yaaif the availability of l ight was a llmltlxic 
factor aa liia oo^paiiMtloa loEtanaity for jgniflPBlla speelaa 
(Rabftnewta^ 199^ has iMn vafoylad to be 2*0160 g«eal«/eBV^^ 
and for GmmakmaMmaan wjunHrlfflii 3t125 ff»oal./oaVday (Jaakia* 
1957). 
a 4 
Thsat ponds liko other draiaago ponds t usually show 
low tnuMparenoy (Butohinsont 1957)* This iqppsars to bs dus to 
high turMdityi affsetsd \xj Iziflow of water during aonaoon 
months and due to &9me population of plaiicton during the winter 
and prsnonsoon nonths. 
TABLE - 10 
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12.2 X 0.322 
13.2 X 0.445 
17.2 X 0.522 
21.1 • 0.4«6 
19.7 X 0 . » t 
25.2 X 0.522 
22.1 •. 0 . 2 » 
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22.5 i 0.179 
25.5 X 0 . ^ 2 





















































20.3 *. 0.314 
14.2 • 0.322 
10.2 ± 0.322 
5.5 ± 0.204 
12.5 i, 0.408 
19.2 •. 0.522 
19.7 •. 0.522 
15.2 i ^ . 3 2 2 
19.2 i. 0.322 
21.1 •. 0.426 
20.2 ± 0.322 
21.5 i 0.540 





















































8.5 ^ 0.204 
7.2 i, 0.522 
11.0 ± O.a04 
9.6 jt 0.5H 
16.0 X 0.355 
22.1 X 0*48$ 
25.2 X 0.5«t 
18.3 ± 0.426 
24.7 X 0.582 
21.2 X 0m3n 
25.0 X 0*804 
21.5 2 .0 .541 
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t loa betwe«a phytoplanktoa numbers and transp^** 
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BlsMDi'V'ed oxygeai plays an important role In reguiatlniT 
the raatabollc aetlTlties of the oz^aniaae of an eooayateEu The 
main aouroee of oxysen ta the pond waters» i s the absozptloai of 
this gas from the atoosphere and photosynthetio activity of 
chlorophyll hoaxing organisms. The ooneentration of dissolTsd 
oxye^i of the pond la reduced hy orgsalsnal resplrationt deooiA» 
posltlon of organic oatter and the release to the atmosphere 
daring the suoBsr (Waloh* 1952)* 
A grvat deal of literature exists on the lionologieal 
studies which showed ths iBtportanea of this oonstituontt hoth 
from toB^erate and tropical waters. Jsokin (1938)t Yoshlntra 
(1958) J Alitamhi jKt JO^ (1951) I Hutchinson (1951) I Biittn«r (19fi5)t 
Svacnivasan (19^a)i Anaad (19^5): Bdward and Bo Hey (196$) t 
Siwviivasan (19€5 and 19^7) t Aaaud j l ^ I . (t9^7)t Ganapati and 
SVMiilTasaa ( 1 9 ^ 1 Raaan&rthan (19^) I Khan and Qay7«m (t970)l 
••liiiidler (t97Di Bhazssvm j l jO* (1975)t f selsn (1974) I Mattaairt 
(1975) ( AU MdKtam (1976) and Khsa jj^ jX* (1978)« 
Vatar wamslm for the study of dissol'vod exjita itmf 
•aUaatai ovav a yoriad of 22 aoiKtliat tmm loiat tf79 to Mvalit If77 
aG 
fxvB th« iihX99 ponds* Saaplds for tha dlssolTod oxygiit ^mr9 
analysed at tha sita of oolleotlon by wtoklav'a aattaed (A*P*H,A*» 
19<^)* Dttplieata analyaas vwra nada for m ^ aaapla* 
Mean oonthly dlsaolved oxyi^n content of surface water 
varied from I'.O to 8»0 PIMB in Chan Tal^ 3*0 to 9.0 ppa in I .T,I , 
pfflad ana fro» 1.6 to 10#0 ppa in Hagla pond (Taldia 15), The 
aaxlBura oonoentration in Chan Tal was recorded In April* 1976. 
While in I .T , ! , pond during June* 1976. Tba naxifflttu ai!5>littade of 
dissolved oxysren occurred in Nagla pond, in May, 1976 (10.0 ppsOt 
and fflLnlsnra in the oonth of Septoaher, 1976. While in the other 
two ponds* namely Cha» fal and I . f . I . pond, the nKLniiiais dissolved 
oxygen coneentraticA in snrfaoe water was iu»ted in the nonth of 
September* 1975. 
WftOTMlTd 
Besides the atmospheric oxygen which i s dissolved in the 
pwid watert It also released as a b9c»prodiao(t by the phytoplaakton 
Mid ovesn afitatie aaorovesetatien. The dissolved oxyssn levs l la 
tilt pottds iseliJM terfAg the heavy zain* Chan f s i t Z*f •!• pond 
aad Vacla pead wsrs provided with dmss grovth of afsatie plants 
*9P^^tOLlT MXitBiUtaUk •? • asav the shevs H A S sf the psad» 
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Tim I .¥«I , poafl htm a gmtttmt Avisity of afoatie «••«• giDvias 
naar the iriiort Unat aa ooqpaxtidl to tha othar two pond a* fba 
t,T«I. pond vas «anaz«lly fotmd aaturatad with oxygan througbout 
tha yaar* Tha aoparsatuxatioii of ox^ /Kaa in thia pond vaa ohaozirad 
beeansa of greater danaity of phytoplankt^m m& larsa aeount of 
atuatie weeds* However Kagla pond, mostly appears undaraatiaxated 
beeauea asibetanclal qtuazitity of oxjis«a la used op ta the deconpo* 
sitioa of orsanic natter leaTlng; a very Xittle quantity for 
orsanlsnal respiration. Chau Tal also ahowad airailar obeerrationB* 
as noted in X»T.I, pond, hut super saturation of oxygmi waa not 
found as irnoh as in the case of I»T,I. pond* 
Biaaolvad oxygen ooneentration in al l the three invest!* 
gated ponds, appear to fal l during the oonaoon Bonths ctoe to tha 
dzainaga «id s i l t s %^eh iaeraaaa tha turbidity of tha water tfid 
inhibits tha light panatratioiu Thia raatrieta the photoaynthatie 
aetivity* When the omuile aattav* aaeemiaaying tha draiaaga 
water, i&e>aa««a Ift '^a 9oa4 Antac tha rainy aaaaoit i t xvaaita 
iA tha hig^ pM&d mapizatiatt (Oins md tfilaoa, 19^9 § %M<^  farther 
4«^latad tha ^cyipa aonaaBtisliaii.* Kaxaevar d«iaa alavAa daring 
liM aonaoaa wsaX^ aAvera«ly affaet tha aifailaMllty 9t titSxt and 
alae eeatrilHta % tha leawtat af Alaaca^ vad oxysMi aaaaeatxatlatt 
(Tarittiat 1 9 ^ » VollewSiic Ite waaaan aaaacn a ataady iaevaaaa 
tm tha dlacBlvai axysaa eonatntiatloa vaa noted in a l l ^la thvMi 
( f i g , tJlii 
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I>t«80lir»d ox^fgm eaaemitTAtfjBXiL in the pond tmetuats in 
Mlatlea to oliaatle oondltions sneh as tenpeawtava* and l l ^ t 
eonditioa of thm pond* fhe high valuaa of diMolvad oxygm 
oontont in oarfaeo water during the colder days appaars to ^ 
duo to largo organlaisal reopiratlon and l l t t l a aaouat of orBflOlo 
oattor* At lower t«Dperature» the eapaeity of the water to hold 
the aiaaolved oxysea In alao higher (Hutohinaoni 1957) • Jkftar 
the winter nontha the oxygen oonoentxatlon of the water In a l l 
the ponds Increased and attained i t s peak daring the poet wlnt«r 
Honths (Tahie 1"5>. Mathaw (1975)» also reported fair ly high 
dissolved oxygen duselng colder days and shoved an inverea rala» 
tionshlp with tea^eratura* 
Masol'vad oseyssn was found to he dlraotly related to the 
phytoplenktoa danaity* This anq t^hasls the ai^tiifieaxiea of prodaalag 
oonamltlaa In the aaration of i ^ U o v hodiaa of water (Biitehlnaoa» 
1957t Baid« t9(t>» A siffiltleant ooxralatiea b«tiia«i thaaa two 
•ar&alHaa ta a n tliVM poada waa noted (Chan Talt v • 0,S40I 
t • t»84# p C 0»001f Z«f»I« paad, r - 0»TBt t • 5.59t P ^ 0,001i 
l a s l a pcndf 9 • <l»97t t m I9«07f v < 0*001) • iSm yafftiyad 
peaitlTa ooxrilsliaft Iwtifain ttoaaa two vartaiaaa Indlaataa tlMrl 
OlMM fal had miimm^ oosr«l«IS«n tdiila X»f•!« ptt&d and Vagla 
peai iliovad a 0W« «sivi0.ati«a* 
KSSOLTSD GKYQm COnCEWmA'^ms IK ' ^ ' POHUS 
I J I*.3LLI ? o y i> 1 ^ 4 ^ i^ A g 0 w p 
6.0 4 .5 
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4.5 •. 0.195 
4.0 i 0.149 
5.8 X 0.252 
2.0 i 0.122 
5.0 iL 0.204 
4.5 • 0.195 
5.5 ± 0.108 
4.0 j t 0.149 
5.5 i 0.108 








































5.2 ± 0 . 3 5 7 
4.8 j t 0.217 
4.0 ± 0.149 
3.0 ± 0 . H 7 
6.6 •. 0.252 
4.3 i. 0.239 
3.6 ± 0.236 
3.2 £. 0.227 
3.5 • .0.227 






















































± 0 . 2 5 2 
± 0.108 
± 0 . 1 0 8 
± 0 . 0 8 1 
± 0^2&l 
± 0 . 2 0 4 
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7.0 i 0.165 
8.4 S. 0.217 
9.0 •. 0.594 
4.0 *, 0.149 
" .^5 i n.lOB 
4.5 •. 0.254 
6.0 *, 0.204 
5.0 i 0.575 
5.6 *, 0.275 
5.6 i, 0.209 
4.7 *. 0.147 



























































± 0 . 2 0 4 
± 0 . 2 0 4 
± 0 . 2 0 4 
±0 .054 
± 0 . 1 2 7 
± 0 . 1 W 
± 0.118 
± 0 . 1 0 5 
± 0*122 
2.5 ± 0 . ^ 5 
2.4 ± 0.177 
± 0.209 
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CARBON mCKim SXSTBM OF THB PONDS 
Carbon dioxide la one of the most Important substance In 
the l i f e of the oiKaiilsss. This gsas Is very ouch necessary for 
a l l bacterial growth and green plants* The presence of carbon 
dioxide In the envlroniaaat, gives the opportunity to plants and 
phytoplarScton to ayntheaise their food and produce oxygen, which 
i s basic need for a l l the animals, Lazss amoimt of the free 
carbon dioxide, available i n the ecosysten, i s haimful for the 
animals. An excess dissolved carbon dioxide i s usually acoom* 
peni'^d by a much reduced dissolved oxygen content and other 
important conditions. Besidest i t regulates the pH of the water 
which goes a long way in influencing the make of biota and the ir 
l i f e pzt> cesses* I t i s supposed that carbon dioxite content of the 
water i s probably the best s ingle index of the s u i t a b i l i t y of 
water for fisbes* 
Cax^n disxlde occurs in ponds* lakes In three foms as 
a gas or twwm e a i ^ n aioxldet i n the halt bound state as Mearboa^ 
tea and i n tlw fixefl ftate or b»«uid as oarbonates (Bttt^insent 
1957)^ 7be souvves of oavbon dloxlte dissolved In water are 
1) Alreet absevytien fre« atnespbeM ( i i ) respiration of aniaals 
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and plant** ( t i l ) daooa^sition of orsaole natter (Iv) in ooaM«» 
iiotion with ether sutetaneest chief Xy ealeina and magneeittm* 
The literattare on the oarbon dioxide oyolot in hoth 
temperate and tropical waters* has grown enoxmously (Hutohinsont 
19571 and Huttnert 1965) • Prom India, howerer* there are only 
few studies. Chacico and Kriahnanairthy (1954) I Ganapati and 
Murthy (1955)1 aeorge (19^1 and 1962); Sartcar and Rai (19^4) f 
Sreenivaaan jii al» (1964>i Khan and Qayyum (1970 and 1974> and 
Khnii aliJL* (197R). 
Water san^lea for the analysis of free eai*)on dioxidot 
carbonate and bicarbonatee were collected from surface directly 
with the help of wide mouth bottle. Free carbon dioxide was 
detemlnsd by titrating loo ml sample with N/44 NaOHt using 
phenolphthalsin as indicator. Carbonate and Bicarbonate were 
estimated tsgr titrating 100 ml sasqple with 0»025 N sulphuric acid 
solution ttsixig pfasnolpbtbalein and methyl orange as indicators 
(American P«Kli« isidtli Asaoolatieny I960). j». was detsrniiisd 
with ths hsip of M«rveii&* s pevtabls pB mster« 
flM MMoaal ^rsridlsa in ssrboa diQad.ds« earboa«*«t 
blearteasilt mai pB s m gtrmk l a ffabis 19 and lllastrmtsd l a 
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Tig* 11. Xn Chan fialt earbon dioxld« was found to be presont 
from August to Seoenber, 197$ while in the next year» i t wee 
found jpzom Septemlier to l>eeenlier» 1976* ^he valuee of eaafbon 
dioxidot in this pond were fotrnd to varied from 2*1 to 10,5 ppm* 
The aeximim concentration was found in the month of Ootobert 
1975» and miniBBim in the B»nth of Becembert 1975 (Table 15), 
However» the free carbon dioxide was total ly absent in other 
two ponds. The mean monthly carbonate values in surfaoe water 
of the Chau Tal (where the CO^  was absent) were found to vary 
fron 1^»2 to 65,0 ppo# The high value was recorded in the month 
of April, 1976 and lowest in the month of February, 1976. The 
other two ponds, nanely I*T.I. pond and Nagla pond showed i t s 
maxima in the months of March, 1977 and April, 1976 respecti-
vely. The lower values were found in the month of August, 1976 
and January, 1977» with respect to the ponds. Since free carbon 
dioxide was absent in these two ponds, in all the samples 
analysed, the carbonate values were always noted in appreciable 
quantities* 
The Msarbonate concentration was found to vary in 
three ponds twom 96*0 to 23n«o ppml 125*0 to 284*0 ppa and 
98*0 to 6S0«0 99% in the ponds, Chan fa l , X,T«I* pond and 
Hatla poaA veepevtively* fbe faigbeet values in these pende 
%MT9 fouai i a the aexitlis of 8iqpteBber« 1976t Augustt 197$ sod 
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April* 1976. Whll« the oinlinttin values were recorded In the 
months of June, 1975i February, 1977 and Mareh, 1976 with reapeet 
to the ponds* 
Free carbon dioxide was found to he present in the 
surface waters from August to Deeember, 1975 and from Septemher 
to December, 1976, only in Chau Tal, In othar two ponds, I .T.I , 
pond and Nagla pond, the free carbon dioxide was completely 
aTraent. The appearenee of this constituent during the stated 
period, only in Chau Tal, points out the disturbed oonditions, 
Durin^ r this period the photo synthetic activity get lost below 
i t s noroal rate, and the photo synthetic activity stops, which 
i s caused by the Inflow of s i l t and organic oatter aeeoB^anied 
with drainage waters. The s i l t increases the turbidity, which 
reduces light penetrationt thus Inhibits the photosynthetie 
activity* fhis Indieates the disturbsitees of the nonal exehaog* 
of oxygen axiA oarboa dioxite in the environoent (Odus and Wilson* 
19$2) Tertelat 19^1) # as a result of which prinary production 
f a l l s below i t s ooreal level* 
flM appearenee of f ^ e carbon dioxide in this area wM 
of phy«i««2, and biogenic type, niearaiXability of free oarlwai 
dioxide due to Megeaic processes followii^ the eatxvpUe 
oeniit i»« (eblet 19981 Bxttaev* 19^7) t i s wfow iapcrlent • • 
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eowptamA to the pbysioal condition* Row«iror» in the txioploal 
pon i^a* the stmatlfioatlon plays no zoXe i n the oeeaxToniio of 
fre» eax^n diexid* as reported by tTpadhyejrm ( t 9 ^ ftflO* the 
ahsenee of free cart»n dioxide in I .T . I , pond aAd Nag:Xa pondt 
indicated that these ponds get never disturbed aiid the eondl* 
tioiis appeared in tlie Chau fa l , causing ^ e disturbance were 
well proved. Therefore, no trace of free carbon dioxide was* 
found in I .T . I , pond End Magla pond. 
Khan and Qayyum (1974) have reported the oeourrenee of 
free carbon dio>:ide in surface water of Foat at Aliitfirh and 
correlated i t with dinturbed conditioxi, Hussainy (196?) rep>rted 
the occurrence of free carbon dioxide i r TihaE lake and has 
at t r ibuted i t to inadequate phytoplankton population and 
nutr ients . 
Carbonates pH were found to be low during the monsoon 
months while the biearboimte oeeurred in eppreoial^e ^luco^titles* 
Bioearbonnte a lkal la i ty i n Chan Tal was eonsiderabXy high during 
the Bonssoii asnths* Borizig t h i s period no re and aere liiearbeaates 
%fere baK>)i#ii during photoeysttbesisc resulting in the ineseaae l a 
pB and e«ybeli«te eoiieentx«ttea of the waters^ Beid, ( t 9 6 t ) | 
ausssinar ( t 9 ^ t Si«eniva««a inH «•%») hsive reported tdgh 
Goneeotiatioa of Mea i^na te at the mtd-water iaterf«iee« l a 
X,f «Z4 iHiai «id Hagla peai tlie pE ira^nes \mm §amm l^waA to 
%• g s M # ^ ^ t a ^ 1 ^ iMttH iadiMl* i^« ^ow/Lmmmm of ^im^m 
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synthetic act ivi ty over respiratory act iv i ty of the biota (Atkin 
and Harris* 1924). The decrease in pH values during different 
months (Table 15)f (probably due to release of anaezobio 
water affected by the decomposition of concentrated pH values ) 
vere mainly due to r ise in carbonate a lkal ini ty , result ing 
from photo synthetic ac t iv i ty . 
In the assimilation of carbon dioxide bound In bicar-
bonate during photosynthesis, carbonates were released as a 
by-product. The cimnge In phytoplankton and so in nutrient can 
thus be expected to be related to change In carbonate concen-
t r a t ion . But, in the present investigation, no significant 
relationship was found between the phytoplankton density and 
carbonate values. The nutr ients also did not show significant 
relationship with that of carbonate values. This i s perhaps 
due to supersaturation of these water with calcium carbonate. 
The same case was reported by Ohle (1934 ) . 
¥tmTQ lOs Seftar'nal -varlatlorm In <lisflolve'1 oxyfjen 
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lOHIC COKPOSITION OF THS POHDS 
All waters in iiature contain both Inorganic and orgaxdo 
dissolved solids. The inorganic solids, when in solution, 
consist of anion like carbonate, chloride, sulphate, nitrate 
etc. They play a great Important role in the metabolism of 
V .rious groups of aquatic organlsras, 
A great deal of literature axista on the ionic 
composition of teisperate waters, loportant comraunieat lorn are 
those of Birge and Juday (1911) I Maucha (195i?)l Ohle (1955>I 
Loliamraar (1938)1 Chakrabarty jgl al,, (1959) I Jayaraman (ji jli» 
(1961)1 Bttvls (1962); Harrla (1967)1 Tubericlan a i ai* (1967)I 
Lorlng and Hbta (196S)t Stonawar (1970a)t Shaha fll «!• (1971) t 
Roo (1972)1 Bhaisava l i jtU (1975) I Ooab (1974); WtXbmi (1^75) 
Sreaaivaaan (197i)l Forsyth (1977) and Kingston (1978), L l t t i s 
inforaatlea Is avallablo on ths lonie ooBpoaition of Indian 
frsstavsKers* T «^dfaaya)9<1995« 1965 mi 1964) has reported the 
eoneentxttlion of fsv ions In sons Inland waters of tfttar pvaAssb* 
uhiis Khan and Qsjrjfum (I966) havs stuMsd tbo lozHo ooBiiosltlsa 
of flTS fish ponds of Aligsvh* Httnawsr (1970 and 1972) gtem a 
datsll aosevnt in three ponds of I|yd«ra%ad« Khan and Qa^ qrvoi 
(1974) sal Khtfi g i JX» (1973) s3Lso weiitsd out l a dstall tbs 
loale oo^pealtlen of SOM tvsslumtsi* of Vttsr Vvwtesi^ Za 
ths prstost stvdsTt sa a t t s i ^ v»s nads to st«dy ths ehloflAt 
46 
ion in ttoM fMsfawater ponds of Aliisarh. 
Water aaisples wex« ooiieotsd at weekly interrals fzom 
the surfaee waters for the chemical analysis of ohioride» over 
a period of twenty two raontha from June, 1975 to Maroh, 1977. 
ChsBiicel analysis was made soon after traiiaportlng the san^ile 
to the laboratory* Chloride was estimated V titrating 
directly with standard silver nitrate solution using a potassium 
chromate Indicator (A.P.H.A,, 196^ )^ • 
Among the ions only chloride was studied during the 
present investigation* *eha chloride Yalues in a l l three ponds 
are represented in taiae 16 and illustvatad In Fig* 15* The 
chloride content of the Ohau Tal ranged froa 14*2 to 74«0 ppm* 
The naxUnm anplituds was ftound durizig April* 197^* and the 
ninifflom value was recorded in the month of SapftsalMrf 1975* 
The other two penda* namely« I*T,I* pond and Wnglm pond 
rspreaezitod tlit ehioridt valttes from 38«0 to I04%0 ppB and 
^29»0 to 44i»0 9fB with nspaet to the pontes Wtmm tm ponds 
•how«d timiw mtSKtmim rtlvmn In tha nonlh of Xiqrt 197<» whll« 
the Mini— ynlwrnm w«v« found in aonlli of lofVMlty^ t979 (I*f»3U 
pond) aiii fpd—»wp» t97f (KMXA poiid)^ 
M 
Rtrtehinson (1997) defines the sa l in i ty of water as the 
eonoentratlon of Na» K» U^, Ca and SO^  i n oosMnation with 
halides* ^his definit ion was followedt in calenlating the 
sa l in i ty of the pond by Funawar and Zafar (1967> and Sfumswar 
(t970>» They studied the surface water of the pond of 
Hyderabad, Khan and Qayyum (1974) and Khan et a^. (1978) also 
followed the same pattern nnd correlate i t with other factors 
in soma freahwatere of Aligarh, I t has been pointed out that 
ionic eomposition of the |X)nd play a grreat Importunt role i n 
refnilating the productivity of the phytoplanlcton and eooplankton* 
Munawar (1970 b) also save a detai l account and observed that 
species of certain diatoms l ike ffygXfltfillftt toiCVlXa* iXmH^JOXSk* 
end iH^Mwahia develop profusely in water rich i n chloride* 
While Baaawirthy and Ganapati (1975) found a high and staiae 
s a l i n i t y with aajor peaks of abundance of Eooplankton* 
SMUMoal fluctuation of the chloride content In the 
Nsffla pezii sloved at^rked variation and having highest quantity 
of ehlovlte eeii!l«nt as compared to the ether two ponds* The 
BiniM» iraOmM • £ t i t is pond was far highest to the naxlm* 
MAplltttte ef t^mwItMm content of the other two investlgsiUd 
ponds* t% im ysiluits das to inooalng of enoui^ Indastxlal 
wM'to aiii wmnm tlamiidii a series of nuilslis tMa diffsvMCl 
•it««« lilKlI* Z»f#t« pmi sod Ohs« fal did not shew mmh 
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VMMaKnKI* timmmf* Bov9wr$ thmm ponds aigr te eiaatifltd on 
th« twais of eblexlte eoatsn'l* flie Mi^ bsst VSIAM of oMoarid* 
•eatoist wor« feoad In tbe ]r««l« pmd and ae* i t i s wmri^A mm 
tho poixvtod pond* Aeoording to Raid (19^1) and mmawmr aad 
Zafar (19^7) the zmtio of chloride and nitrate pereent i s aa 
index of origanio pollution* The I . f . I . pond ie claaaified as 
sewage pond vhieh represents the chloride eontent alight higher 
than the Chan Tal. 
The eoneentration of chloride Ion in Ha^a pond was 
fotmd to be oaxlBum in the month of May» 1976 and cdninKiB in 
the month of Septesher» 1976, It increased during the peat* 
winter anntha and continue to increase eonsiderahly in aaiaaer 
months and attained the pwak In the loonth of April (Chan Tai) 
and May (Vai&a pond and X«T«I, pmid)* The ehlarida values 
abruptly goaa dam ae aoon as the haa:vy rain ecaiea into pietura* 
Thus the water IA the pond uaually rose resulting in eonaidarmiaa 
dilXutifla and una ohaxaatariaad by iow aalinity (ataeah jd aL#« 
1974). 
Ttaa hi|^ naaiaaa mf efalarida eoatant daxtng the 
and winter Mntlia My %a daa ta the aba«iaa of ralA whi<^ have 
diraet affitit MI ^Smm ianMntntifln of the olftariAa aotttanl la 
tha pond ««««r mM AM ta ^ « teaentag af aoMBga afflaaata lata 
45i 
the pond eoxxtaiiHiig smeh ebloride, The other factor may he the 
teBq[>erftture which ha^e direct role in concentrating the water 
after eira|>orati]Vi, Therefore* i t has been found that the sea» 
sonal fluctuation in chloride coincided with that of a i r 
temperature part ioulai ly in auramer. The chloride content also 
showed more or less direct relationship with that of phyto-
planicton» in the present lrnresti£;ation» The same pattern was 


















t » . m M t f N ^ M O 
• • • • • • « 
OD <D O CD CD CO CD 
ooooooo I iiiiUi 
ooooooto 
• • • • • • • 












O O O O O O O O O O O O 
• • • • • • • • • • • • 
fNUNO 
CD CD CD 
".".H 
m 
t r v o i ^ O O O O O t f N O O O V k O O 
0>A lM%e«Mt lMr \0^ l f \OQ « " # 0 
I • I I t • I I I I I I I I I 
• • • • • • « 
Cr^ ChCOCDCOCO© 
Ks CD o^ O'<«-O tA O ^ Mtf^ ^ 
• • • • • * • • • • * # 
C&CDCD<7^ CDO €^QCDC0C0CD<9 
iS» O O O O O O O o o o o o o o o o o o o e < P o 
O O O O O O O 
- • • • - ' -
O O O O O O O O O O O O 
• -• • • • Jft •!« • • « • 
ooo 
l l l l l l l l l l l t l l l l t l l I I I 
• « • • • • • 
O O O O O O O 
• • • • • • • 
a»c wcDcr>CDlH 0» © • • - « - r * «-
e0C0«0OvO^O^O^00cDt**^•l^ fiOO0 
Q O O O O O O O O O O O O O O 
o o t I t I 
tf\CiioOOOOO 
• • • « • « • « 
<^OMtfSC0Otfk<i|-
i l l ! 
JAOiTirs*-
I • • • • • 
OMTiOtf^ 
• I i I I • • • • * • • I I I 
1111 ^ 1 ^ ^ 
• H 
.«li* 
- . 8 6 HI* 55-<«»^»!^ K - < W ^ 9 » ^ ' < i i O .SJ5 

















































































































MSSOLVED NUBBIENTS OP THE POKDS 
TbB amount of dissolved nutrients In a water body I s 
a useful parameter for elaboratln^c the fltnetisi and productivity 
of the pond (Hutchinson, 1957). As these nutrients are useful 
for the growth and metaTaollc a c t i v i t i e s of the anlaals and 
plants, their study Is of paramount Importance, for the proper 
manipulation of the envlroniaent. Therefosre, a thorough knowledge 
of the ti^ortant nutrients and the ir effect l a relat ion to the 
aroductivlty of the ipond i s necessary* The pond receives i t s 
nutrient supply either from outside source or fixed within the 
hody of water i t se l f* In the former case the nutrients are 
carried Iqr rain, surfeuse ztmofft and Inflow of ground water 
e t c . , while in the l a t e r ease, they are pro^osd as a result 
of synthesis of Inorsanic substances into plarrt and animal 
t i ssues* 
fha importanoe of zntrients sueh as nitz^its nitsogsny 
phoapbftts pho«ptaonui9 slXiOielo and aaoonia nitvogen has long tesa 
recognl**! aaA t h s l r Mitloa ea tbs Mologleal a c t i v i t i s s of ths 
ponds eioA ttkmu htm bstn dis«ass*A i n deta i l by Huteblnson (19$7) 
and ffiittiiiv ( t 9 i | | * fbs rslsfvant i^Soniatioxia on t h i s a«po«t 
am also tmiXmyf tmm th« woxka of Atkln (1925)1 Harvoy (1928) t 
51 
Vcloebt A i i l » (1998)1 Koztiatr (1941)1 ImOM (19H)t ftMiAiMti 
(1995)» 0«Aoff wd acooff (IQfDf H[ol««i (196l)f Chmaittii J l al* 
(1968), Rifl!l«r (19«4)» M«si£ «ia Cmnda (1965)i rmtman (19«9)» 
Soloxvano (1969t 1978)* Bya— «&« (Ivtlliy (1970)t SolHiidlflap mA 
Hig2iawaad«7 (1970) » Stftdsimm (1971)ff Scdialdt (1972)* Cliaii (1974)i 
Hush gjn j l . (1974) » p0t07S0a j i AJU (1974), ]lliUi««B j i AI« (197^ 
and Slattr and Boag (197S). 
Sasplos for the analyide of ntttzienta were eelXootod 
from the inTeetigated pcndst naanly Chan fai* I*T«I« poad and 
HagXa pond* Analyela of the aaiqples waa eonpleted within 24 
hours from the time of eolleotioii* Heeeaaairy preeatttlcoia as 
reoomramded 1^ WidLoh (1948) were followed darljac eampltag end 
analysing the ssoples. fhe deteraiiistioiis of inorflaaie phosphate 
phoaphosus* !ritrate»aitzogen» AffiiitQiti»i4iltroffea laid ailioa were 
made, Hitratei^ititroeea vae estimated ligr 7henel«>dl«tlpho«iie aeid 
method and Amm0iii».«itrBeeB %gr Vessler*8 veageat method* 
XnergKiie phosphate»»phesphextts urns detemiaed V ^sgfpXjfixm 
Ammoniam molybdide Ume method mA aHiem ^y immoftlmm melyUdsile 
yellow method* ttae^phtde and Amiwlm neve dgletmlAed ««>««• 
mtom PO^  m pfX mA/mt, «!•» IB^ * f /I 9e^^««Hirily* VM1« 
Vitmte^altvoflHi noid ttUem mm VOy-I wgfX* md Slliem wg/X* 
yeepeetiv«lr» 
Wd 
?H08?HOHPat» Althou{?h phosphorus ocouro i n natural waters In 
very amall quantit ies . The liivostlgatlons on laoth fresh and 
sa l t waters recognleed I t to be the most c r i t i c a l factor in the 
maintenance of the pond f e r t i l i t y (Welch, 1952). The element 
does not occur in nature as nuch, i t s ciost alnandant mode of 
occurrence betn^ i n the form of phosphate. It oocuars in surface 
waters in three forms « 
a) the inorganic or soluble pboapliate nhosphoius 
b) the soluble organic phosphorus and 
c) the particulate orcanie phosphorus of the seston i . e . , 
occurring in planktont detritus e t c , phosuhorus i s available 
i n water eombined with a number of ions* the laore coiDBion forms 
being ptaoq^hatea of iron and oaloiuio* 
Phosphoms content showed seasonal variation i n a l l the 
three pende* I t ranged from 0.0931 /ug« atoa / l , iSvmmp 1976) to 
^•3289/tts* atea/I (Feteuary 1977> in Chan Tal» as shown in 7able 
17 and Fix* 14* Tim a&ount of phosphate phosphorus i n I .T.I* 
pond aleo irespiefl mmmnaHTor fzt>m 0.0830 /og. atoB^l to 0.3130 /og. 
atoi/X* file waTlwwi eoneentration was found i n the nonth of 
Jaonaxgrt 197(f while the BlniottB value was recorded in the nonth 
of JvMf 19TC ( f e iae 17 end n « . 14)* fhoephozvie eontent i n 
l e g l e peal v u fl»Qiid to vavy f i e s 0.1301 a^«* a ^ a / l to 
).3 
0« 3579/OK* atoV^-* ^ ^ mQXi]!iu& and sdnlBaiB valuea were recordtA 
In the fflontha of March, 1977 and April, 1976 respectively» 
The oocmrrenoe and abundance of phosphorus depends 
Balmy on geochcHnioal condition. The main supply of phosphate 
In ponds are drainage, surface runnoff from the surrounding 
fields and cattle dung. When the phosphorus enters into a water 
hody. It i s utilized during various physleal, oheolcal and 
biological processes Involved In phosphorus cycle (Hutcidnson, 
1957)# Some phosphorus Is iMiediately taken up by l i t toral 
»>lant8, and slowly liberated in the epilimnion, whereas the 
process of exchange of phosphorus between ^idlments and water 
la not fully understood. 
The phosphorus, 1^ the imzd, la released In the form 
of a ferric iron ptaoaphorus cos^lex In the ataeenea of oxystto. 
(BlnaaXa, 199€()« Aoeordix^ to Mortimer (1941), It Is released 
from the Mid in the form of colloidal ferric hydroxide In the 
preaenos af acyato* ^Rait ahowe that the presence or abaanee of 
oxyscn may te exlt iasi faaftor for the ralaaaa of phoaphorua* 
SteinsF (t998)t stitlai thst i t la reiaaaad from the daad 
plankton Iqr Htm pwlilfisailiaii aetlvity of baetarla* uhatavsir 
the prooass mmy ba» tha flMS^iavaa la literatad ia tha va.ts» 
and ia u t i U a t i IQT tha aVBtftio waad and phytoplankton* Phil l ips 
(19^) hM ftpurlsd tha disflppsaMnea of addsd pheaphoms w i ^ i a 
ly\ 
f«v dayst re suiting; In high pzo auction of phytoplcoiktoxu In 
the present Investigation also an Inveree relationship was noted 
between phosphate aiifl phytoplankton (Tatolea 18 and 51 and Pig, 17) 
The correlation analysis between phytolarflcton number and 
DhoSToliorua eoncentratlou was found negative and algnlfloant 
(r • -CSI* t « S.3H and pcO»001 for Chau Tail r • -0«B3, 
t » 11.37 and p < 0.001 for I.T.I» pond and r « - 0*83, t » 9*00, 
aiid p <^0,001 for Hagla pond). 
G'erloff end Skoog (1954) also found an inverse relat ion-
ship between the phosphorus contents and tho abundance of 
phytoplankton by analysing the phosphate contents in the c e l l s 
of MlorogygtlB miSV^mm* m the present study, i t was found 
that the phosphate concentration increased i n the post monsoon 
iBonths and winter months i ,e* July, 1975 to February, I976i 
Julyt 1976 to February, 1977), which appears to be mainly due 
to regentrmtion of phosphate i n the pond* 
This period was also followed by an algal bloom* 
Rasler (1947)t Anderson (i960) and aeorge (1962), have also 
reported the h i | ^ quantity of phosphorus, just before the period 
of algal lOoea* After t h i s period, tho valuos of phesphato^ 
phosptaeTOo Ateliao, i t may be due to aooumlatioa of phoapbato* 
phosphofBo i a the oe l la of phytoplankton* 
r* r' O.) 
laZB* amooixt of phosphoxus goes Into the pond and 
with the sedl!!»ntation8 of pXaiflcton during dry soason* Moreover* 
daring aoneoon oontha Incoming of supplies of phosphorus from 
drainage and surface run off from the surrounding f ie lds which 
are rich in nutr lente, also f i l l up th i s gap and con^lete the 
cycle of phosphorus in these natural open lentio freshwater 
ponds. Therefore, these ponds may he aaid appropriately as 
biological t raps of phosphate. 
?gffiAg^MaOgg,JI »- I t i s considered to be one of the ooBt 
iniportant limiting factors in the develoiaaent of phytoplankton 
and i s nutr i t ive substance necessary for the production of 
chlorophyll, Fomatlon of chlorophyll ceases very quickly in 
the presence of n i t ra te dsficiemsy (Hodhot 1948). The main 
sources of inorganic nitrogen axe rain, fal l ing upon the earth 
carrying ammonia and n i t r a t e , surface raaoff containing 
t e r r e s t e r l a l compounds of nitrogen and dzttlnag*. ftnm con^unds 
also ocourxed i n aquatic eoosystemi, in combination with other 
substaneest such as carbon, hydrogen and oxygen. The eonoeiv* 
t ra t lon of soluble organlo nitrogen may vary seaaonmlly and a 
asasure of i t s oceuzranee i s a valuable indication of tbo 
produetlTlty of the waters* 
r-»)b 
Kitrate-mtzogen content in these ponds showed seasonal 
fluctuation* appeared in Table 17 aad illustrated in Pig, 14, 
fhB amount of nitrate«nita»gen in Chau Tal ranged from 0.1420 to 
'"'•5216 E»g/1, The maxiBixm value was recorded in the month of 
Tfovembor, 1976 and minifflum in the month of Aprilt 1976. The 
nitrate-nitrogen -values in I.T.I, pond were found to vary from 
0,2016 to 0*3525 og/ l . The lalniBiini value of nitrate-nitrogen 
in T,T,I, pond was found in the month of April, 1976 and maximim 
value in the months of August, 1976, The Nagla pond showed i t s 
fluctuation from 0.1023 to 0*3356 mg/l. The maxiiaum amplitude 
was recorded in the month of July, 1975 while miniimm in the 
month of March, 1977. 
These ponds showed higher concentration of nitrate-
nitrogen during mozuioon months. It appears that the ponds 
receive their nitrogen supply through drainage axid surface 
run off* The presence of nitrogenoue compounds in rain i s vei l 
known, though their origin i s hy no mesne aa well establii^ed 
as is ooBsealy believed (Butehinson, 1954). ICLtrate in tihe 
fozia of iaoxsanie nitrogen i s uti l ised by the phyteplanicton and 
by eertain ba«texla for primary produetioa (Teeeazot 1965)* 
f he low vaivee ef aitmte^iiitxogen during other seaeoaai appeaira 
to be due to tbe utl l ieatien by green plants, phyteplaoietea 
and batflexial deaitxlfleatien to uneoablned uoltiegeA and 
redueti^i t e MBionia i^tvocea* 
I) ( 
In th« pozid* when the bloom of '^^ ^fffHii OGeur» i t seemed 
probable that the nitrogeia fixlufj acxtlTity of th i s algae may 
make elgnlfleant contribution to the nitrogen ixadereoing b&o* 
^eochemioal transformation in the pond (Hutchinson* 1954). 
Baier (1^36) also found, tlia feeble . Indications of nitrogen 
fixing in the pond, which were probably somewhat polluted and 
had high combined nitrogen contents. 
I t i s quite apparent that certain blue green algae are 
i i !^rtant nitrogeivfixing orgfinisms, as In the case of gt^ius 
AnabasSa* '''here Is a lood reasonfofor believing tixat such 
algal fixing i s of great significance in tl:K>8e lakes in which 
the genus occurs abundantly. The energy required for f ixing 
by aucto organism i s of course provided by the process of 
photoayntbesis. 
y^woNIA t m AiOBonia i s the major nitrogenous end product of 
the baeterlal d«eonpo«ition of organic matter, and i s an 
important exsrttoipy vrednet of a l l the anioRls. Considerable 
amount of aHnmla, pveAieed daring the deooigpositlon of plenlG» 
tonic oxsABiBBBt v^T 1» liberacted by direct bacterial aotioa 
or without tlM fomat&ott e f aolttiae intermediate predueta (Ton 
Brand and Bakaatraw* 1940)aaA i t ia alao produced by the baoteriaX 
reduotien of aitrata« (RntaliiiiaoB, 1957)* 
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SMwenal •aria'tieiis in the anoiait of snineiiia of thoM 
th3f«e Invoetigated ponds aro BOBSEarised la Table 17# and iXlns* 
trated in ?!«• 14* Masked Tsriations in the raluee of annsnia 
was o'ktterred* The loveet Yaluea were reoordad in Chaii Tal* 
whereas the highest values vere found in Hasla pond. The 
values in Chan Tal ranged from 7.316 to 21*320/ug. atoa/l 
while in X»T.I. pond the values varied from 20.126 to 34.120/ug. 
atom/1. Howevert the Sagla pond showed oonaiderable amount of 
aiimonia in the surface water* The values in this pond were 
found to vary from 22.125 to 49.3^/tig. a to i / l . The highest 
value was olstained in the month of August» 197S in Chau Tal 
and Hagla pond» while the I .T.I , pond shoved a maximum ampli^ 
tude in the month of Augustt 1976. The lowest ooncentration 
was noted in the misith of February* 1977$ Septembert 1975 and 
September* 1976 in Ch«a Tal» I .T.I , pond and Nagla pond 
respeotively. Ri|^ oonewntratlcms of ai!Baonla»nitxogen were 
found daring suiODer and monsoon months (Table 17). The Inezvasa 
in ammonia oonoentratieoi during suonter months appeared to 
be due to deeaying organio matter. It may also be due to high 
temperataie whieh inoMaaes ammonifieatlon more rapidly than 
asalailatiea* The oonaiderable amount of amenla during •onmoen 
•oathsf may be due to inflow of deaaying ergttiie aattar thzeugli 
draiBaga i l l a h e mA mvttum »Beff« Zaeraanie nitrogaa and 
iBSsmmpha^ ta a l l the ^^ W« pe&dla mre femd te riaa In the moaaooa 
months (Tabi« t7)* 'Sim m«sm p«tt9xn vtm reeorted ligr a&ha Jdi, j l * 
(1971)* 'Shj9 ea«sativ« faotors evidently wozv rain waablaga 
(Seahiq^pa» 1953) as wall as z^laasa of adaoxl>ad PO. and IB. tons 
by the oolloidal aiaas being zadaoed as a result of a eat in 
dissolved oxyKsn temporarily (Pearsalli 1950)• Releass of 
phosphate aad nitroson from soi l ooUoidst deooB|>oedition of 
orgmte matter and conversion of insoluble to solutae sal ts 
appear to hafvs G(»atributed to rise in valiies to a lesser extent 
as compared to rsin vashlngs. Such, release are possibly the 
major contributory factor for sudden rise of these nutrtsnts 
enriching the pond water daring monsoon season (Hutchinson* 
1941 and pennskt 1955). 
SILICA t» Si l iea i s a vezy important nurtientt which i s 
uti l ised most Iqr diatom* 9hs dsorease la i t s qusntitiss oeours 
in the surf ass waters fcllowine diatom blooao* The oyele of 
s i l i ea in aatuvsl waters i s ooqplioatsd owing to the faot that 
elemKit i s ixvsowsrably removed by diatom (KBtshiasoai 1957) • 
In India fssalw«l«rat s i l i e a content and i t s —asonil ehtficss 
in the ^mUm and Iskss have been investigated Iqr MOy weiitssi 
(asozief 19iat Saticar and Kml» 19641 sveeaifaMm I9C4 and 
t^^ihiQnfii* 19<4 a Ik 1^ « 
ill&«a i s aet fomd ae a fares slemeat in yead waters Int 
as artli—tataate la mdieaMiiata ssaditlsas (laliiiiaasa* 1997) mi 
BO 
aa a oolloidal s i l l ea (Welelit 19$^* The most obvious aouse* 
in thdfttt ponds i s fTom the deoo^poeitiwi of alluBtaosUieat* 
n&nerals* These s i l ieatee were reeelTed thxough the drainaite 
and surfaee runoff and react upon with earlxindloxide to produce 
aiXloa (Hutchinson, 1957>. 
Si l ica eonoentration tn the surface waters of these 
ponds are given in Tahle 17 and illustrated in Fig, 14, s i l i ca 
content la Chan Tal varied from 10.0 to 25«0 ng/l* The maximm 
concentration was noted in the month of August, 1976 and the 
iBiniEium value was noted in the month of April, 1976, The other 
two ponds namely I*T,X, pond end Kagla pond showed i t s variation 
from 10*0 to 26,0 m^e/l* and 15.0 to 32»0 i«e / l with respect to 
the ponde. The naxiaui aiq;>litute was found in the oonth of 
SeptembeTy 1975 and ainiwia value in the nonth of Hay* 1976 in 
X.T.I* pond. RouvveVi the Haela pond tliotfed i t e Baximm and 
edniniui value* in the Boatlia of A«siist« 1976 and Kajt 197< 
respectively* 
In a l l the thive peiida the e i l iea content was found to 
inereaee durlAc asnsoea nontha* The inereaetd aneunt of s i l i c a 
durlniE tliia period* periiapa di* to iaeoidnff Ayiainafli water* The 
low values of etllea* dttriac the euHMr appears to 1M due to 
ahundtfiM cf ilatcB* After the Bonsooa ooaths over* there wm 
a period cf dMllac of sLUeat i t peiiitpe iue to i t e «tUto«liett 
by diato% fiM ai l lea octtteni etact l i e iac mnMtHlj fvcB 
61 
imxk^tf to Msr^t '^ «^a i t fall* dona in tb* noath of Apiil* 
The alliea Taluea ahov«A m iMcammam la qiaantltiaat «• •§«& 
as th« VBSM sbovera ooot into tha pietus* a&d silloa attaiMi 
a poalc period in the nonth of Augaat (Oha» fol and Hasla pead) 
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figar« l6t Seasonal TariAtions &a phospliate pbosptioztis 
eofieexxtratloxis and phytoplazSrton nastbers In 
tbytoplaHctoa o*««^o 
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Fi^re 17t Bagrssslon lines indicating inairecrt eoanraiation 
Wbvsen p}io8phate»phosl^ruo ooncontz^tlons oxsA 
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5310 plcnktoa forca tho dlroot food of d2.ffos»cat cpccloo of 
fiohe 5ho opccioo oot^ooltjioa of plaalr-feoa cad I t o ooactOGl 'vSs^ oaQ 
in G Hatosr tiody l o of croa't volao to taadoswtcsia tho ocolocy of 
plcsn&toaft fhooo ccoloslcol stiailico m plsaictcsa oloo cGaUsltotoo 
•6© m. Gpp3?oclQtioa Sja Imotjias t h o ^caosssl cooaoDjr C3fl tlao t n d o 
aaturo of tho Icko os* poaS« 
5ho l3ioulO(3£p of plculrtoa 2B IGSIQ Jlo 0li3.1X frc^orcntcE'yo 
thooch a BUDteDP of ocQ'Jjzlto^ilaio cro c^cllolilo ciicli oo "l^oco oS 
A^kin md Harrio <1924)o scuthosa oad Gopdiao^ (1932)?. Hollo 
(1938) c Pleraing (1940) ^ Clw (1942) p Mcharfi aad flioiapooa (1952)5 
Georeo (1953) p B&^mn (1955a) © pooUfeaa £g, (^t, (1953)» (Jhoolso caG 
KrlohaoEoos^hy (1954)o Load (1954)o Ifcwio (1954 „ 19^2 md 1972) r 
P2?aoad (195^>o Alikuahl ^ o^o (1955) o 33ao cad SsjivGotsava (1955o 
1956 C3id 1959) p Gcsaapa^i (1955)© Gcaaapal:! cad nur&by (1955) p QciOin 
(1955)o Roy (1955) 0 Bsaols caad Woodwos^  (1956)o Ceohtoe Js*.. (19^4) o 
Bnrr^mr'vlisr (1955)0 Hqimca'^ J (19^6) o Go-ffSad (19^7) o nrirmdcn (19G7)o 
SE::j?ly (';9«;0)c Horn:a cad Bco^o (1969)e cad PUloy cad ncAE' (1973) • 
Bio vorJlz cvcilG'oio co fc2?o fEOB HotrtJli ladia ca tlio dicSi^^ 
T3iitS.ca of plc^''ca:i(> tn r:)c3?K3o ^X) Inportca^ p-jtaaoaticao oa 
-"vho plc:l:''ocn rz'c cf ::iiu cad O^V.^ DC^C'TQ (^955) O Ocomp (19^0 C2fi 
1962)0 TJrcclr,3r.jr^ ^ ('i963o 1964 o CJ l>)o Cc^ f^ cs* cad Kca (19^4) 0 cad 
, > . ^ 
p H T 2 0 p L A n i r 5 o n 
ii^miw:mi. 
aqcGtle eavlPdDsato of ladioo only fctr of ulsilcb civcD totso en 
^ho cocacaol GtRiadmoo of phy^oploolEvoa each oo EatecJiiraiyca (1959a)p 
Singh (ig60o t962o '9555 cafl 19S^)P 600230 (*i962>o loIsoteilaoPcyQSio 
(1962 ea<3 19^5)5 Bzivlo C t 9 ^ cafl 1965) « Dcncud? cad ncnucEKsS: (1971) ^ 
SocsaaysfG (1971)» sabto RGO (1973)O Siimri (1975) naaoiros? (1974)6 
Sao (1975) aad IJunatJcsE' caS Eassao (1976)* 
Uc'Sos' oat^lco fo^ ph3r5opla3l:'tGa tJQ^o colioo'Ccfl fsoe "iJlio 
otas?fGeo un'fios'Oo O-^ OP a poElod of 28 o^-SIioo 2.00*0 fsoo t^mO{> 1976 
cmfi noEoho 1977 f^on ^lio iijavo^Mc^'^oO. pcaGDo 
cad trocvOfl i£tli t nHo cf l&col'o colta-ilcs,, A2^ os? 2C havivo of 
•Sho atlCl-tltri of l/2r:oi^o colu^lc^o "^^ qcGli'CD'Sivo cnfl qGcs'Sa* 
•tcti'570 cncayroG uoro E3C0 of '^ O nX, ccaccn^ra'Isoo vtHoh fco 
oTiui:iiio<3 l;sr ci'i^lii^Snn "Olio cB^^cEi^ tcii'S liqciiSo iiio Gcscsa of 
pIijrl;oplai!:'*ccii i.-ai?Q iCaa'^ifiofl dad CIUC32B'6O(3 fsao "Sho iri^oraoS. 
04 
10 s cnfi 20 s Dcsalfloetlon tmaor a co¥or ©Up of Imowa dlnnifc. 
0lon (Davis p 1962), AbamJent phytoplea&ton were co'fcisato^ with 
100 s oa^paaflOGlJioa la appawpaactso nttnTjsr of fiolfio of UMppl© 
ocvlor DleroEstoPc taid lose clmnaant epoelos by c»olyoinc tbD 
wholo d3S)p» 
5?hQ dlG?;oE3 wor® Qllouofl to 1K3 EOttlodo waohoa end 
laado Into porosnant hyrox dlldo f*om which proportional cotznte 
of th© soGora csnd opoolos wora nado (WllllGnop 1963>« Colony 
count vroro nado only for rd/sJSicjcrtSAA £raS£^*9£Bo ^anjr'^^A 
5?ho coasonal variation of phytoplcnkton 2?3prooantod 
la Tataco 19o 20 and 21 end i i luotratod l a Flisa, 19p 20 and 21» 
!i!ha naxlioa a&^lltudo of phytoplanlcton H&S fotind durlna: ouDoor 
in o i l tho laveotl^atod pondo« I>orinct th lo porlodp blno asoon 
Blcao end croon aleeo woro also In sroatop nnahoro v;hich 
constlttito tho BXoatQT density of tho phytoplcnktoa (Flco* 
28o 29 end 50)© 5?ho Doior ft^ctoro which era rooponslblo for 
tho phytoplcsJrtoa abaadaaco dnrlnc thio porlodp cooEJd to bo 
toii^orctato csad eoncontrotod dlooolvod nctrloatoo 
Pho coconfl pec!: poriort utio fotad l a tho contb of 
Ootoboro 2£i both tho ycaroo "Jho ataadcaioo of phytoplc3alttoa ia 
b5 
thlo p0ri5-o(\ Qppoars "fco "bs fiuo 1;o r ich orgcnic oattor and 
dlosolvofl ntitrlon'?;0i, In eplto of fcvourablo condition fos* tho 
Growth of phytoploalctoap thoy difl not ohou a oicaif I cmt podt 
as pooordofl during tho cuDiaoro I t parbapoo noy ^ ^uo to tlio 
gsfQBlns ©ffoct of aoepld^ttono 
Baranc tho roiny oocoonj, tho phytoplcaltton clnmaraicjo otost 
decllttlnGo I t oeema to bo duo to hocwy roinp which hrln^o rrtl 
€snQ ocaa fsoa tho surroundlnii oatchnont aroa^ As o reoult of I to 
turhia i ty incroGcoo end so tho hoo^y ficop turbulent water cffoctofi 
the phytoploiffittaa productlone by inhib l t ins tho photooynthotlo 
ac t iv i ty , ffhus tho ocount of r d n f a l l ploy o oicfalfleant rolo 
in rogulatins "Siho vaiiouo Dooconol blolocical rhythm (Carto^o 
1960>o 
?h© ehondcal concentration of froohwater pondo also 
Inflttoncod by the rain fall* Shs to t a l ollteXinlty Inoreaeoo 
during tho euone:? eoacon with rloo In toc^oraturo and dociroGoo 
in water level duo to the evaporation (Hcsolwood end Poslsoro 
196l)e Allralinlty doollno after rscolvinc tho f i r s t ohowop 
of rain (Ilookhar^oo and Bhattaeharyr. P 194gf>« Slni^.a? pottossa 
In tho phyioplonlcton production was obcorvod in tho proocat 
£nvootiCQ^2.cn, Aldrllni'Sy end nutslonto have tocn forsnd to ho 
rooponolblo for tho phytoplcnltton production (Cheolso end 
r,b 
ffho ooaeonal •variation of phytoplcnI:toa hao booa diocmsooQ 
l^ BXTGOEinB til© phytopXai&toa into Tarlow© teKoaoialo j^roiapo 0«ch 
Gs tIjpiophycoGOo Cblosophycoaop BoQcdds and Pliytoflocolotoo 
(Tol^occaoso Chiorococcolea and EnfflcaHnoo) wbloh oro GO folXouc8 
Booauso of th© rolatlv© ocarslty end lack of iEgjortsenco 
of otfesr gso«ip0 of clSGO# Each attention HGO eonfined to the 
lajixophyooaoo const dorable l l t e ra tu ro oxist on toluo cp^on. GICGO 
QueJi GO SinsH (1955{. t960o 1962c 19^5 and 1964» 19^5 - end 
t968)o pcndoy (t96g)t> feraa (t964>o Gupta (1966)^ Zafar (1967)0 
tlunawar (1970 b end ^9^A) t, and Soonayya (1971 and 197?). Ifhoy 
attoEiptod to oluddote eaneal mochanlsa of bluo C2?©ea DIGCO 
bloono end th© periodicity of other planktonio alcao* Pcndoy 
(1968)0 WGO the f i r s t to study and cocq^oro tho alsao fron rloo 
f lold end ooil oamploo laado? cultnrod condition© 
5ho fluctuation of croon olcal populatlono end CCCOE^JO 
nying choMcol end physical factoro ouch GO nutrient lovoloo 
tonporotnro and Intcaolty of l lchtp have hocn roportod (RodhOo 
19481 1:0 ConMo0 19538 Da'^isp 1954p I964 end ^uclcore 1957) o 
LSn (1972J i:orto7^,^.6. thct tho cor^GtaUllty of ©rocn dacD fln 
tho proecnco of c~n1;Gln blue n^ poon alcco lo E9ot Ic^oz^cnt 
fccto^ in ocn-CiirDll^ Jirt tho Sluctuctlono in croca dcco tjopulo 
ticae 
G7 
IlyKophycooo yMcb conotlttito o Ea^or croup of phyt;oplc!ii2&. 
ton o5?a reprocmilsoa t s (Satioo l^p 20 ohd 21) cad illaQtsrrtoQ la 
(PlEOo 28o 29 caa 30). 5?hiD G»3up ohotrofl e i ther dlrocft os? infilrGCt 
rolat loa with othor cheialoal anfl phyoioel factor^ Tho CDOI; 
Impop^Gnt factor woo ths tenporctua?© and intensi ty of licWip 
which hos aijpoc* influoneo in tho fiovolopEant of th© ta^ao srscn 
aleaoo Gonzolvo and iToshi (1S46) and KoEJcrvoolry (1955) hiwo also 
corTQlatod tho doistoQao© of lilwo ^reea alcas with highar 
tomporstUFo of euEsasrft 
5?ho data soveaJLe* that lauo green algae ware alwndant 
during ouiraer in a l l the invasti^atad pondo* Tho f i ro t pack 
was oboorvod in tho sonth of 13^ (Efasln po^^o end Juno (Chan 
Tal and l<.5?el« poad)e fha second poefc wao oboorvod in tho 
month of Oototjoro in a l l ths inveaticatod i»ndo* This poelE 
was not 00 pr::^ninmit ae that recorded in oummor^  llhia indiootoo 
that t oc^ ra tu ro and intensi ty of lifsht^ otinulatod tho eiovrth 
of layrophyaociOo Bluo asoGa algeo otartod cultiplyln^s in tho 
oorly suEsos' whan tho toc^eraturo a tar t rlalnso 5'ho Bysophycono 
attained o pocJt during iioy (Ucslci pond) end Juaoo 1976 (Chau ffol 
and lo^ole pcaOo 5?hlo poriod woa oharaotoricod t?y high toE^erc?" 
turo and iatcaco 12.c^<» njcxophyooco ctcr^ dcolinins cftop 
rocoivinc b^avy cl^ o^tjoro of noncoon, Buslns the othos? porlodoo 
thoy did no't; cliou cjay nuoh romsSicblo ohc33Goc» 
08 
ladiostoS ^ha* caa la<««as« i a lAoarbonn^o© ifora alwayo pajocoflofl 
by en iacr^eoo ia tho laysiophycooa poir^ l^o-ftion ona tho concoatso 
t ion of telearboaatGe w©ro conolflopably jfoflocQfl when tho tauo 
cro@i casao attoinea a psols. Huttnor (1955) aafi Proocotto (t960) 
hiyro also eosf^olatefl th© Mghor iJioarlaoaalJoo eoatent of lolro 
Haters with th© fornatlon of oiyacopliyooco blooma and EaMaotjltoho 
(1951) has shown that the jaenbero of BiyaEopbyooao woro phyoioloo 
s l ca l ly capable of u t i l l e tne carbon dloaziflo fixjo blcorbsnato 
source o» I t oonid also ba suiaaaxlEOd that tho wlthdrawl of COg 
fsoB HCO«3?30alt0a in the Xibsratlon of OH Ions which oafio tho 
water E»ro ol^aline^ Thns tho obaervod r i se In the pH of theoo 
waters during th© growth of aycophycoGO fiarthar sopporfio th i s 
arsacsnto Psowoo md T i l i n g (1958) havo cilso ajcportofl th3 
s i s l l a r oboorvatlono*. 
5?ho Invootlcatofi ponds never doplotod coE5>lotely in any 
seasonp SJQ tlio content of inorccnlc nltsoconp portlouloEly Sn 
nitratou I t io theroforoo oalikoly to have beooEO a l i e i tSas 
factor for tho crowth of oynoplnyeoaOft Seeaayya (1972) obeorvod 
the hisbor n i t r a t e with tho deneo population of nyKophycocOe 
©ozaoff £^ i^o C'^ OSS) found 13o6 ppn of nitrotoo to bo tho Doc3t 
cuitablo concentration for tho crowth of llkfim>f^r&dn opo 
r^ S^ opli^ TcccD popriictioa i a tlicco ttoco pcado uco oolccl^r 
aooooiotcG w .^tli G docrocco ia phoophato ccmooatstitionoo indioGtiiac 
G9 
^hat -thoy wor© coacuoefi l a aocpoasinc qucsntltloo ae ^ho \Q.xxo 
C3?oon alGco imxtiplloao fho com ^vonH HGO oboonrofl by 
Socaoyya (1972) an^ Dmauos' (1974) in thols? otu<31oo taado oa 
00113 froohwator ponds of Hyfloimta i^e 
^ho porlofliclty of croon aleao in csll tlisso ^hsroo pondo 
l o sraprosontod in (Tabioo 19j) 20 tsnd 81) oad iUaotctotod in 
(Pieso 280 29 c3id 30) • In l^ocporo'feo rofsiono high tocporaturo caad 
tonirht sun shinop havo bo©n s^ oportJod (Rodhsp 19481 l!o CoaMSj 
19531 Davis0 1954l Raop 1955i 5?ukoro 1957) as faTousablo factor 
for tho dovolopnont of eroon aigaoe I»ln (1972) conoiderod tho 
proQonco of tauo cro©a olcas as ono of tho Eoot in^ortcaat 
factoro in controll ins tho fluctuation in craon alsoa population© 
Simsh (19^0) end Zafar (19^7) hovo roportod the abundenco of 
crooa alcso at coc^jarativoly hichor toc^^raturo in t ropical 
uater* Dmawar (1974) roportod that water tocsporcturo alco 
playo en icpor^cait rolo in tho porlodicity of c2=oona alccOo 
?h0 phlorophycoao woro found iraiicaB in tho rsanth of Aprilo 1976 
(Cha« !iifal and Hosla pond) end 3vnoe 1976 (I«5?„Io pond)* 5too 
cooond poc!: uao found durlns wintoro in tho coath of Ootobor to 
ITovonboro ^975 caid 1976„ 5?ho lou donoity of ehlorophycoao vrao 
found In tho nj>atho of July to Soptomboro 1975 rnd 1976o 
Gonsalvo cBd JODMO(19.S)O SSnsh (I960) cad Zcfcr (1967) 
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otDOS^ofl "Oho EOKliaa of groen oXigao durina slucsaar whoa coaccaSii?c=> 
t icn of uator HQO tncroasod, 1?ho siiallar observation uao 
rocoyflofl la thooo froohwator ponfls^ I t la rathor difficult to 
l>o:lat o»t a alnslo factor which nlcht have controllod t t o 
porloaiclty of green alfscoo 
In Goaopcjlo G5N3ca olcco fiovoXopofl in larco ntintaro uhon 
n i t rata coat oat was founQ lorn ^Iio low alti?ato concontsratioa 
may t)3 auo to tho ut l l lBatlon of no« l>y tho gsoon aleao for 
devolopccait cad erowth* 
Thaso ohsoivatlone wore in a^raement with Singh (1960>» 
2afar (I964 t>)o end tltmawaF (19T4 > .«, Tho rich fjrowth of 
aleao say cilao ha Quo t o hyfirogon Ion concontration» Zafar ( 1 9 ^ 
and 1967) enfi Ilmawaro (197013) alco roportod tho aoc3 flndiniso 
and doaoribad ao that tho doraiacnco of eroon alcao nay ho duo 
to tho calolUB dofldoaoy of wotoro which wao olwc r^o obooEvod 
In hia otudlod pondoo durloc tho poilod of high pHo 
Ono of tho ohsorsrotlon eado by th© Woat and Wsot (1909)© 
wao that i:7ctor pnooooolns doosldo ao dodaont phytoplonlttonc uosro 
l a ohorlcal ooaoo diotlaot from thooo which woro r ich an dlctomo 
cad bluo cs^ 3Gio 5Mo wao ftir»;hor olobosated by Poarcall (Y9 21) 
71 
onfl S'Ssoo (1924) trlio ohowofl ishat enrlohE3nl5 ot xja^os by eololtaD 
Bossil^oa Sa 1;ho eeaorol paucity of fissmiasa EuteMnooa aafl 
plokforil (1932)0 Gloo OE j^haoloofl tho rolo of cololun Sn 'Sho 
filotsltei^oa of dooniaoft In the prosca-?! study oaly two opocloo 
troro founSp noEoly Cjo>fmft?«flpn opp* end gAo-^ JiA^^ ^n opp* Hotjovor, 
thoy tjose oltosothor otosent Sn Mgfely polluted poM t^ote? of 
Qollnmao ia Hyas?Qla£l (Socacyyap (1972) • fho coot Ic^ortent 
f0otuj?Oe wbich lafliacmcofi tho dlotsltei^ion of dooudao in thoco 
ponfloo perhaps tho proooaco of t>lu© croon aleaoo Oono?ally 
speakSnsp tho croator tho namt^ ar of bluo groan olcao indlcata 
the lasQOP aumlray of tho flosiaiae in the ponfl (Satoloo 19p 20 ana 
2^)* I t i o into2©Gtlng that tho mkmla&r of spoolos OP tim 
poroontoGO of Dyxophyeeoo in phytoplcsnkton woro rathor Icaaatoriel 
In t h i s socGTfl and what actually nattorsa was ths deaaity of 
myKophyooGO population* iofovra §^ t^ (1952) havo domonstratod 
tho aatocoaiotio offoct of tho ahuadent gEowth of taluo cpacsa 
alcao toworilo doooldoo Aeeoarfilac to Eotobinooa (1957) tho 
dooialdo Ino^oacod tsy tho razl ty of hluo gsooa cacoo and thoy 
(docnido) uora caooolatod with alcao llko 8j3hnn?3?Rmtln and 
5!ho Gonooaal variation In tho abaadcnco of doocdds popB» 
la t loa io fTilvca l a 5ahioo 19o 20 cad 21 and il luotsotod In Plsoe 
2Bo 29 caG ^Oe 5hoy uo3?o found In a orraior aunhos'o CJ coEguos^ ofi 
to tho otl^-D HTviapo of v)hytoplcsaiton«> !i?ho tnla CGWDO of tho lou 
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aonoity of "^ ho dosnlQoo nay t» &ao to tho Mchor aonol-Cy of 
oyacophyQOGOo In HcsXa ponflp floasldD otariofi IncsrocolQs in aumbo? 
i a -Sho Eoath of UoKsho ead attclnofl G podc in tho coath of 
April c 19760 5!bo3r uosro CCLDO founfl donlaotinc fiuslnc tho suEonp 
BcmthQ l a ChoB 5?D1 cn& l,f»l» ponde WMlo In othor soosoa of 
tho yooTo "tfeoy filfl not ohow cay roD3S5naT>lo chcncoo*. Zcfcff 
(1967) csico oteervod high popuiotioa of tho doenldo la oorly 
oupoar with toE^oratua?© flaetuatlag sound ©bout 51**C» Howeiroro 
l a tho pEooont iavostlsatloa tho moiimim donolty of doonldo 
vQvo fottad with tho tostperatoro fluctuating 55#4°C« But 
Seoaayya (1971> did not found suoh puio©o of doeialdep with high 
toi^o?aturo« Acoordiag to hlmo i t any to duo to tho laasth of 
th© day cad tho intoasl ty of Ucht* Rao (1955) he© also noted 
tho proloacod poriodo of am ohin© oouplod tilth hlghor tonporaturo 
to bo fcvot2S?Gblo for tho cfafotrth of doasildo© SuBiaey dayo la thlo 
3?esloa oso ctioat thir teen houro duration aad osporloaco teicht 
oca ohlnoo uhoroao l i ch t io Sntorialttoatly ohotructod by oltnado 
durlag conocoa csatho* 
Tho mtos? io IO0O coaeoatrotod la oaoooa coatho thcga ia 
ouEiiios'o l a viou of thlo I t io lilcoly that doonido profoETofl 
coaecatrr:*;cO \:Guon'e I t io rotho^ diff icult to point out tho oscot 
EDlo that tlio coaaoistEtitioa of i^ tor ployo ia tho coacoacl 
diotSTitntion uhlCii noy Tjoooibly ocuccd by i t o ixifluoaco on tho 
fioacity of uatoF cs? tl\^iv!h tho ohcsj^oo ia i t o icaio cocrsoolticao 
73 
2*^5 2.0 cocGoo^ofl (Zc£?Gi?o 19^7) ^ha'i dead Co poooooo oocpas-cSlvoly 
liavioE" loQloo aid floaoor wo'^ or cny O5?o oaolly ou-opos^ J "thou 
Sja craopcaosieae 
•feofi i a P ^ e 28o 29 cnfl 50o 5to (Sic'ftono popsocoatofl IJL-O pooJiop 
oao ia ctiEaca? ond tho othop to triLntoro lfcss?ii!s caacaono iJfeoy 
woro pE=ooont 2n poos* nanlnro* S&o dia'SonD ficf^olopcfi Sn oncsll 
miBtioro fss>a Oerioba^ ^ Itoconfeos'o 1975 c3fl 1976o EOI^ KWOS?O ^^V 
foruafl G uiatoF puloo CtaspanG ^casaorye 5!ho tjinvo? csfOHlJh mln ly 
©l©1;oc3 peroio^ofi Sa lotf lasEitDEtj 1?s^n f ol3j?aQ£y to noi^ eh^ wl-feli 
the "tcnporottaro fluctticttias l^oO to 20o7**C 2a Chen foX^ 5?ho 
dSE30s? pock poriofi woo fotsaQ in tlio coath o^ Apsll (CliGii 5ol> 
ond I!iQy (I„?olo poafl eaa Uc^a pond)o Slioy uoro found 3n poor 
nuDfeas© aurloG Aoctast m^ Soptont»?o 1976 o fron o i l tho 
ImrostleatoQ ponfioo 
Poorooll (1925>o liiafi (1958) o cncGOdftoe that a i t s a to 
WGO tho noiB Sector ocatrollSsc tho poElofilcity of fliotoE3« 
Xn coatrc:^^ to tMoo no atoli roZationobilp uco j?Dpostcil by 
Hao (1955) 0 OCiinli (12^0)0 caG s:c<fc:? (1967)o Otho^ b'os^ j:os=o 
Ulso Kom?7oe:y (1053) CPM PSOUCO cSiQ SGllias (195S^ tinvo 
roportoQ L:I ii^vosrco :rolct2.oanliCp tottrod natocito cafl <2ir/t;ori)o 
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Ko each rolc'fcionoblp woo fotmfl an ^ho pjfooca^ Invoo^lCG-'aloao 
ouch GO POGr3cli(1925>o tumQ (1954o 1955) e JoEtSOQooa <'i957> csafl 
Sln^h (19650 19^3) o 5210 otoGIofi poado uoso fetmQ eciic3.<Io^a l^2r 
fieh in o i l i eo coacca-C^atloa (5?oblo 17) e 
ffbo o i l l ca conton^ ucs fotjnfl -^ o to ^old^slvoly lowoir uhoa 
c^ro Off 1030 iDvoffco SDlotAoaabip totstTOoa ^ialjoco csiQ oiHea 
ocEatoff^ * KonQS=TOd&y (1953) p I.«afi (196S>c SccaioyyiEi (19t1) c»3 
ISmosjos' (1974) eloo roporfiofi ^ho ooiiro anvopco j^olaliloiiohlp 
toljwoca olHoQ csafl dlG^cw UMlo Sflucrh (I960) c»a ZcSar (19^7) 
tollovofl tiha'^  olllcci (Sifi aot toeono a liinitans footoy foP tho 
I-t! 2.0 ovlficat fsssD tho abovo fiooosjip^ioii thct ^ho 
poEiofileaty of noot of thooo opooioo 1:020 otoaio? l a o i l ponfio 
lavoGlJlcctsod cn(3 ^lio cfeonicol nctupo of 'tsho ua^o? lafl li"Js1;10o 
Infltaoaco on "Cholp coaconcl floc^iaQtloaos Bvca plioophotjo cad 
oilioao ul3ioh czo co oftoa Qt2c1;ofl -Co ooatisol "Bho posloCEcilJy 
of eicftom (PoascQllo 1923 csiCl 1952)6 Holocto [^ r^ 19508 
I.mia{, 19':?0 caG 1955) £n frool:::5c.uor?o <5i<a aol; cfcou cny oos2*o> 
iQ-^ S-oa ul'tJli "tilio fluo"tn3c"t5aoaD to <31ctoc3 porsralc'Ciono 9ho only 
( l ) 
«iio tMcI: cs^ oi^ 'U o2 fiia^ocoo to iLCitJlOG 'Chc^  thay uoso cc'2r«::^ ot2 
5tol3loo 19o 20 cafi S1 C3ZM3 illocjftsxitofl to E^ 'SOfr 28^ 89 c^Q 30o 
5'hoy Horo focafl Sn IIDTGO imm"tos?o oflsoy tfeo otort opoll of i?Gla 
fbo pocste poirioQ of tbio croBp uao iJoimfi In tbo in)ii"?;li of Aiasao^ 
(Cho» ^ol) o 2ho nialnao nonTsor of tMo fiEotip UGO foeafl 
during Apii^l "to Juaoc 1976o 2n "t^ Ctoaa 5G1 cmfi 1/i^X^ ponQt, 
Whilo tho ITcsla poafi ohoifoa I'fco saaalcaiB auoljar in ISiiS l^ip 
197<>« 5?ho nasJsofl chcivioo uoro no^oQ in 1;ho lnvoo"t;lscs^oa ponfloo 
i t rovoolo "ftba'!; th io c^tip i o c^oatoly Infltaoaoofl T^ rcin^ 
Vosy l i ^ t l o infosEn^Soa io cs7csilablo rosQ^SSns ^ho 
OGoao{^ of ct23lc2oi6o i a Infliea froobtjatosfOo tJi'^^ *&to o2icoj?=» 
litoa of picaocs? c"fcti6ioo naCo l?y Eco <1955o 1955) o Stsscia (1955) 
Zofos? (1959>o Pbilipooo (19^0) caa CiDch (19^0)«, 21io coccoad 
pQlrtscsra of oui^tciG oppt. io ccpEooea^ofl in "ftcTaioo 81 © 28 cnQ 25» 
BuGlcac u-ouo foniQ tio Ix) 5n cppPodGblo nuo'boro c"!; iJlio ciG of 
relay coacc^ cscl c'S'tDinofi o poc±: Sii '61r> caatili of DocoBworo 
B-v.-s^ iar: t,ln ic'wo ufalsos'o "tlioy uos'o ia QisitJO fou atanl^ ECo CJfl 
IlGijoalJ anr-'lics' of litracia c<?po <^ Gi?fei:i -SMo pc^oflo porlic^ vjo &o 
Jcancryo "^o IQV 1;oc3?orQ"fet3ro aloo inSlucacoo "WHo Eti^ rjlcaa 
14o3®C» IJhio obowo that tor^josatias^ bolou 14o5^C cafl atovo 
35 p4 *C m a not caitatao for tho crotrth of Buglcacu. 5?hoy 
Doltlpilocl cctlvoiy fioslBC EiDneoca csntho cafl Coeifiao Cnslcc 
l a to ulatopft With tho cpysxnadh of ouEner thoy woro <^ovn(l 
Qsoia la EiliiloiEi atiBlJoroo Ao far as t t o other tuo ponSe 
concoiaode aoEOly Ift^ol*. poafl eafl ITCSIQ poaflp thoy cioo ohouofl 
tho oliiillcr pattoaao 
rtmcjifoF (1972) obcorvofl tho oocmraronco of CGrtJoa aiosiflo 
which ooinelflofl \d.th hishor fionoity of Beslona Sa Eyflorahaa 
poad, St hao taca cloarofi that trhatovo? tho f?oo carhoadlosido 
ohtciaofl i a tho cusfaoo watos? of tho poad woo u t i l i sod tiy thooo 
phytoplcn'-rtoao Choro wao ao traoo of f roo oas^a dioacldo i a 
tho surf coo uatoro of l^'SSo poad aad HCSIQ poadp uhilo Chcaa 
?D3. ohoucC tho pc^:ccaeo of fKJo ocs'tiHi dionido aloacuith tliio 
naxlnin ticacity of B\aslGaa to that poriodo 
HcD (19555) cad Eofos? (1959) havo aotod Mch C/U srotio ol' 
watop CO a fG^r.:?c,blo factor for tho dovolopcoat of J^p^j:^^ CTP« 
AcoordiEin tc Lie: :,_r.-c-od:y (*i955> tlio cs^Jth of Uriclcna 2B flcJi 
pondo dopcnGn not caly oa t t o tinc^itlty of osccaio fortiliDCE'o 
T::::t cZco c:: t;:^ -: r,-'r:c:?,co cf? £2^::::^;^^^ 7.og^ .vrro riL '^f^ .oo rcotoii 
by l^ tstolsi^ icc::. (10^7) oTr,ai?0"ca tlio p^iluctiLcn o<? £6 rpao^.r, t;^ 
7V 
Bc l^csaopbjr^a isxa W oUbos* GICQOO of^op i;ho fiocoE^ol'Slca of (r-i 
GDOooS-o^ 'ofl tj3.1:li "^ ho Mchor oonecsitpcstslon of cciifiicoiilo os::r'^io 
Dattor*, 5^00 ropos^o GSO GIOO capportjofl by Zcfcs? ('iOSQo 
I56A) caa nfcacacs? (1970 t>)o LaGulc cad OctJOlO (^951) c^ n<21oQ 
tho flovolopacat of pnftir^a /r^n^yij'ji £a vc2?aotao cai-fos^ Cviuao 
C2n5 E^ os?SJ0fl ^hQt i t GSX5WO C20h ct>?o -Tico^Qoly 3ii '^Ooijc^ o 
In thoso thxwo poafisp Eotaio ggoca c2cco woso sopvocobr. 
to a by tho opooloo tejloasias to Volvoeoloso each co p)>Xpnsf.Qrr?!>.nr\ 
« 
0ono?Qlly volvoo:^ OD cbvolopofi cnG caltiplilofl cnolokly to loFtiO 
auntoE-o c^or ofeost opoll o2 s-ato Cvtsixxa ourz^Po concooa cafl 
uintoj? oooccap Mtileh telnc os'ccuS.c cattor toto t!io jjcaCoc ciifi 
GQcolorato tJiof.r r:rjutli (rr2cr::^o '3970>o ^toy nnitllply Etitlios? 
oteisptXy ccoa c£\;oi-^  tl:o c^uorn ii? tlio c&sr tor^jopattiro EDCO fo:? 
Q ubiloo "l2cy CovoaopcQ cS o^s? oirr^oi? diouora SB e3C3lGo5?cta.y 
qucntity GHE'SI:,': AT:,Tt::nt aC nq?tGntx)Pp "1975o 2n tho ociic:co pcufl 
88 to VQPQO c:.<::--c-rch tV:ols crnHnrn Covolq^zcnt UCD r::^ }Oi?uoCi to 
Z ^ ^ " Ace " o . 
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QUBIJOPO 2B Chen ?Ql, In I «.?•!« yondt ha^lio^ coiiccnteci"Six3i of, 
nl^Srotoo oooc3fl to l?avoisp volvocoloo* 5Mo Srolaticnotiip uco 
oloo otoorvofl by PMllpoco (19^) ulio PoportioQ -Elicit rcajT cole*" 
nlol 'ffolvoealoo uoro ffavourofl In Infilcsi ucftoro T^y Mcli "bOEr^ csc^  
turooo dbori hsmro of cun ohino eafi cssDotop eDSccatecOlca o:? 
Gltra^o cafl pboopbD-^ Oo 
fi^Jlpn^gnj-nnAH. /tlA]r>/^ r\ uGo Sbtsnfl In o i l "Oho ocr^looo ^liotacli 
thois? ctrjafioaco trco low CarSns cancDP in Cfccaa 5cl cafl I«5?oI« 
ponflo whS.10 iQ DodQ pond SLI; uao forsnfi in psoconcooa csa-^ jhoe 
5?holr aunTjo? £noK»Gooa fiuslns IC i^o OUDCO? cad araccsin hifih -^ill 
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PhsrSopldatetoa contolBo chlorDphyllo which i o oocoia'^ol 
fos" pto'ftoojfn'fihaDlOe Bao "fco i t s proocacoo tho phgrSoplcaaiitoas 
D3?o capable o:f oyathoolco tholr food In tho prcconeo of I2.ch:^  
caia oos-lJoa fiiosiaoe Chloffopbjli -fehiao plojro G ?O1Q ia ©aclias 
wsycoa *i;o vj^fiiOT tjhlch io csatooeaon-Cly tilsillscfl hy cq.tao'tSLc 
0Ec::Mc3e I't hao l^ca fotrnd -Chat tfco chloEopbyll content oS 
tho plcato l33Q?o o coofl rolatlon with totol ©scenic cnttos'o 
thoroforoo tho chlorophyll conoontrotioa in uator oorvoo €io en 
Infios of proetiG:"<rixri1;y (Sythoro 19561)) * Sovorol uosSsoro oloo 
hnvo uooa the chlorophyll ao a socctaronont to iadicato tho 
etcnfiins crop of phytopldaktoa (HG3r?oyp t93^ ond prnocfl cnfl 
EGEahanfirrEi Hsiffc 19^3) o Ws^cht (1959) r^Co ottoiig?to to 
noGSuro tho pslcasy pK><5action In ffolGtion to phytopltSJktoa 
otcaaiaiTJ C3K>p on tho tisois of throo coccnroop ono of thon ur.o 
chlorophylls lafonaotion on 2?3lGtion hstuoon chlorophyll cufi 
photooyathocio wao psraviaoa t)y Biloy (194*5G> E f^lcanflcon (195i?)o 
RySho? cntl Ycntcah (1957)© Ecucr^ oPo (31oooohaa!:o ^ £a,» (1970 
CGVO G nooC. ?^.otT,!?o of coGccnd VGElGtioa 3a ohlos-opSis^l ocaca> 
tpct^rci CJ.1 Ivlio :.;r/ilo cut' ccrcclc,t;cC ?.t u i th tho phccpifT::'^'i;r; 
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caQ fai-fioroe tbroufch Ubatocaa IToo 42 f i l t e r pcpoi? (©salicns 1943) j? 
<as.elicE=a cafl ?li3Ccoap 1952) cafl allowoa t o otcafl fo? ovop 
iiinl^t. *?iiD ccotcnoo nou cc:3tc3iiian tbo crCrcotofi chlopo^^tojfll 
WGO ocatsl^tiGoG cacl fUtop tteciacli o vm^h f i l t e r paper to 
^C3vo aay pnrtlolo of tbo f i ro t f i l t e r* fho trcsasolttmey 
of Gcotcaao contniniac cia.o2Wpbyllo wcxs cocctirofi with a Elott« 
Sunnoroca photcolootslc Colorlcotor uslac rod f i l t e r (Dasaeso 
1959) && oot^arefl u i th the vcluoo of Hazvoy* o cirti:?lcicl 
oteaaorflo of potooaico Clironoto cafl Iliolsio olphoto*. 2ho 
TOOialte woTO otstoincQ into EoFvoy tmitajj ^Mcla oftostroreo uoso 
tFcaicforEoa into q^/l (Horsey lanit otiuivdoat to 0«5/«G. 
cblo3?opliyll> • 
ERBIUM 
•^lio Glilorcpiijii vclcoo uoro f cunfl hif^lu? Carii3^ la to 
avirr2DV»'.-:jCVliQzo vr^coo UOC'J rafcrc:to dtislia^ tjSjatoi? cocc^a CBQ 
niniiXD ft-.ilir; ro^iccoa ronttn* In oi l thoco tlisoo ilnvccticatoG 
prafln© cl^ .^ .TcpLi^ -ll vnlrcr. ucra f-jt!a<l to follou tlio nos^ on* Icr.n 
8i 
ocaltGrs" da6l SntJuo-fes^l wontoGp olmyoa hic^ VGIUOO of C.1J.G::C*. 
phyilft 5*ho mslnnan VGIUGS wore fcnm& in tho mon-fel cf r ^ o 
I97G0 end lo^oo^ vcltioo ia 'tho nonth nf Aunactp t976„ Cranio 
dopQblo flnotoatlono la chlorophyll ocncontirction uo^o fcmcl 
Ciarinr: InvoatlCGtion csad ronceD fron 9oO "60 33<^^ ns/l* In 
^C5?.Q pcnd, fiio hitTtoot VGIOO (5roO n^/l) la Ctea ?cl trco 
s^corclofi in tho Eonth of Junoc 1576 whllo the ralninun (9o5) 
in tbo E3n1ili of rorchc 1976« Howrovorp I.ff^I, pond oliowod i^o 
DGSion pGd: in tho »nUti of J«noc 1976 onfi nlaican in -Cho 
coa^h of IkiToIic 1977 (Tabic 22 cn& Pic* 22)p 
ffho hlffti volwoo dtiyinc latio cant ho may to <!tao to tho 
Qteimdoico of phytoplcnktonp which hao diroct rolat ioa to tho 
ohlorcp!::^ll md soeo othor physico-ohoMeal factoroo which 
laflucacod tho phytoT)lQn!cton crop» TCXLO tho hlch VGIUOD of 
chlopoT^hjrll indicoto tho c^octoF fionnlty of phytoplc3i!2tcne 
DurSa,-: wiato? cocaait tho criin factor wcio tho oubCaod l l ' iht cad 
Qhortor' fcyo^ which iafluoneod IS10 phytoplonlctGa nsodccticne 
•^ ho 3.o\j vcliioo of chlosopliyllp Ciirinc concooa coatho wnns 
porhrvjn tn j "^.0 ;'i2cro:;cotl uctoi* lovol dad liir^h tiDS?'jS.City Cr.o 
to tho ?^rotiLii-; uctorp uliicli L'Svja.'^ o tlio ccad pn2?tieloo ciid 
nr>d £':?•'.'\ "Jjli:: r.Oj-GC-it cror.G. r.c::?XoDj, thooo fc^tos^Ce tlio 
or.^rrcr 15 *J:: rlco plcy r. rc?,c '"^ i (on:.T.Cla:: ttio cMni'r:;5J,\^ .?. 
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voluooft Bc'u'o uoro cloo oaalycofl 1;o invco l^f^xi'vo tlio i?oli:'t;?.rii::IJ.p 
boi-uoca chlorophyil cmd eooplcsHw-Cca (fcblo 23) e uliCch ro^cclo 
tilio.^  nssiniin VQIUOO of chio^pbyi l tjoro foimfi ccdacl eiiij^ rfrSJA 
tho ol5aat7o3co of cooplcalrtoa to I .Sol , poafl cacl Ucala pmOp 
Whor^ QOo ouch lolationcMp HOD HOIJ founQ Sn Chn^ 5?ole 1*0 vjco 
porhcpo &30 to tho tQvopco rolctioncMp of pfa^oplcs&'Con lAth 
'fehQ'C of EcopldE&ton (fGl)lo 27 cnfi F1G« 24O>« 5?l)o oUho? ttrn pafln 
Qliowoa airoct rQlQtlonohlp botwocsa thooo two voriGbioo (Pieso 
HoHO¥oro other otu(5io0 B&&Q t^ jr Ourrie (19^2)8 Bluco? end 
IJliosao <196S>l liOf^^Boa (1965© 1967>i Xeatsch (t965> oafl Hor^th 
oiifl Xoatech (1970) ofeowofl tbo ic3>ortcaco of soopldoktoa 3JI tlio 
aoc^ofiGtion of ehloropbjrll* In tho prooent InvootiGatlonc tho 
aoc^cfictloa of ciaorophjai ^ao to Gismflimco of sooplcnlrlion WCD 
fcwafl an Clnti fax, Ccatrasy to thlo Tooo (1970) fiifl not foiaafl 
QVLQh EOlatioaoMp l a ohallovj lcfeoo» 
ilGntfcoj? poccltolo oEplcactioa for tho cosrolctlca tatucca 
DOopld'"tca cl::m(3aaG0 cad tho chlorophjrll fs?on tho oufffceo uGtor 
coGltl to t>o actisjro of oooplc3£:tca fcofians haMto (GiitdcD 19^91 
Ocaaoas 197H>« sioco tho sooplcaJitoa of l,'^,l» pcat^ . cafi Ucric. 
ptmCi nl'::it :^ a:pootoO t-> praforcTSly u t i l ioo 6oti?5.tuc c::itl 1>^ G*. 
to2?lla GH 07t^ 5::;of. to c^^r,'^" ^::^ livo phytcplca:itca© (jao vzv-lC. 
act cn-ocot t r :l":^ aC G l&c^ crs=ro:).r.t&;a Ttott-ooa noc^lr-i*:t«a 
an 
o5fO€3;^ * of GooplaaJtfcoae en SjroorD© rolatloaoMp WCD S^ovaaQ bc^ucca 
cooplc:n!rioa oafl dHosQjjh^ll (^cblo g5>» 
2n eai thcDO 'Jjteoo psncb ohlorophj?!! valtsoo woro fotmO 
ISO tsi Cif=o0"&ly rolcto^ with 1:ho ©bcasso la ph^plonlrJjoa (P2.G<J 
EH)«, A oleaaXieEat c;2.ro6t coSrTOICv'Oioa iv ^ 0«95a p<^t)»001 
for Cbcm 5»8l! 2? = Op55o p < Ot.001 l a Io(?,.S.. poMi uhllo i n 
Hael© poaa obouofi s* o 0o99o p <L0o001«» fho poals poiloa of 
phytoplciiJ!r<;oa olwayo coincidsd u i t b porlocis of Mgh cblonoplij?!! 
vslaos caa alaiiffiam -^ a^lueo of ebloafophgdl obotrcS low donol'&y of 
pbytoplGrtcton, Suoh t2?po of observa'^saon GSKJ ooafiraDd b j cany 
woykos?Oo Bio lopor^aat contrlbatoro S2»o Hoswoy (19%) 0 C r^abao 
C1945>c ^dcos? Ct949)0 ^o^ms^i^^ (1955>o Ry5;teffCl956)o 
Vor^cda (1959K Hac^jbory (I9SJ caa 1E9GC5>O lobiESSFa oad Pul::3bxm 
(t9S3)o Sncas. (19^5) t ItoiSsaicls (196S) end I&lsborson CJgCS),. 
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cquctJlc cnvl£oa32oate coaotituto a C3J02? port lea of t^o fiiot; of 
fio^oo caa o*Slio? cguGtic osncalcooo Ila^oEi^y of 'OIKJ fcsma 
Inball'fciaG in "Ctoo cquotio cavlpoaccat coacacod £ooplca2r'Con 
ao "tlioii? pro^ola foo5* So oao ecu Qgouoofl thct f tohoo oro 
di5?QC-Cly or infilroc^ly Sopoafionl; on tho cx/cllaMli'^y of 
sooplcsaliton, SSaco fiohoo havo croc^ olcalficcaco in Hfo 
of t3c33l2laa Tjoinc cm it^rfccait; sourco of pj?otoia foodecooplcalrtoa 
ooeaplse -cho OIESHO:? atcituo GO G pa»"5jola foofl fo? tbo 
eonorolGlly IE^ ^OSKJCSI"^  flohoo* IJuriiiG tlio coisrco of prqscat 
lnvoo't£cot!ioa o populGta,oa otudy of cooplciSriJca woo E f^io i a 
^teoo diffosFcnt oavli?oai::aatoo *fcho CbGU falo I.2«,Ia poaQ i^fl 
Cc^roloo for tfco oooplcaktoa otufiy woro collocfiofi fron 
ourfcco un'tom of Ijli^oo invoo^CGtsofi pondo ovo? G po^^oC of 
28 nsatkj rfr?.::i cYtELOs 1975 to r":iz?d:io 1977* ICO lUSioro of 
ponfi vzt'C':? uoro dlovoQ "fcbroii,-:!! plna!rt©a no's of 270 srocli 
ofLovo (p3i7J ff.no >0/a)» Qcj^XoD uoro ucjhofl oil's l a "Slio uiflo 
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3K3plQcoa Tjy elcoholft 1 OSIB of Uho oaojjlo UGO toitaa out uitli 
tlio hoip of 10 dlo crafiwGtofl pipotto^ 9hQ w l^iJ'Boa onG of 151io 
pipo-Wso uco roHDVo CO that tho lioocoaouo csoc^lo ucio -^ sdion 
oia-ft OQclly. ^ 0 ccx^lo woo plccofi ia 8o^feo\;iol2 Bettor Coca'CiS.nc 
DlOffoccoTjo*. IContli^caMon of cooplcnii^on wao mfio fson 
proooswcQ opocicaac cscorfilas "t'o Wh!:irfl caid UMpplo (1963) 
ca^ Eroofco (1959>«» Bi3 Booplojaistono noro idontifiod mpto 
Qpocloo Icvol trlioao^or i t tjoo foimfi jmcoltao^ The t'^i^i'^ii^y 
i o proocatod GO aunfeor por l l t r o of trator (u/S.)* 
91io eiotillsatloa cad aljandcnco of eooplcnkton oro glvoa 
an Poblco 28o 29 cafi 50 cad i l lac t ra tod i a Piso* 19o 201> 21 * 
l a tho ^isvostacotofl pcadoo caoplcalrtJoa c&>ifod tuo pods ia Q 
yooPo tl^ornh tl iolr i22SiE:3n c^Ciiiatudo uco found aa different 
caatho SB dilffoEoat poadoo 5?lio rriidLnan auribor of ecoplcalt^ 
ton WDO fr^in^ 700/1 (Juao© 197C!^ o in IB^OX* poad cad 085/^ 
(Ap^?.c 'J'^ TC^ ' SJS "Hc^ci -oaf^o L'Mlo to Clictt 5?olo the cr::a.ciin 
alTtsaOcnco rt^:: focad 6go/l 3B tl:o o a t h of r:circ3io 1976. Slio 
cjcooar. ::r,c''. rcpECcostod I^ t3:o ancTios? 505/1 i a tho rr?ntla of 
AiVT-'Cs VJio fji Clic-s 'vol U132.3.0 l a tl:o UC.'^IQ poaC cud Xo^ '*2<» 
?A\ 
poa<3o tho saasima Gi^lil'io^ of oooon^ poe!: HCO foona (724/2. cnS 
655/i SCTpotlvoly^ ^ ^^ c^ ofeb of Oo1k)T3o2» and scp'fioialjos'o %<)7B 
xjt'th. rcopoc"!; to "tho poa<2o« 
5ho lowo'*u i23E3Siop 0^ Boopleaestoa woo siotod In tho C3i3:tli 
of JciT'.cr^o ^972 Q15'^,/Z^ ^ no^c pondo Uhiio in I,*?c.2* pocdo 
ia t to on-t-h cf yrxnGSiTo 19B (150/1. • tn Chcsa fclo the siBtoEi 
<|ts©ii^ lty of eoopacJ&toB una xiotod in l;ho is!)n1;h of Oo^t:orc 197© 
with ttD mntos' 242/lo 5Jho cinta of CInia 5E2. s^prcoosrio^ tliG 
rovostio condition \.-itli I«SoI<, ponfl cnQ nci£*3.o pond^ 
Him Oata coUoctofi for tho stuiSy of sooplaafeton S'opix^ 
ooolioa MEDOQI t^ rpo (dlooialc') oooaonal variation* Sreoca (*J954o 
1956Jc Gcorso <'59Cg)o Klisa oafl Cid62,t»2. <1974> and EliQii^/>l^ 
(1978) aloo F0|tos?iJO(3 tba OODO fiadias^ in tlioiff otttdloo mdo 
in fs*cah«ateE=D cooplealrtoa* Socooaaa €hc3asc3 in cooplan&ton 
poptaiotioa in l^T^l^ pond end Ha^ sia pond caoooly follotfod tho 
OGEO tssand CO tlict of phytopSmSctono ciad ebouinc (^ di5?oet 
spolctionofcilp totwcoa tlio ttm espoupo of ostsaaiooop v^ £3Lo 
Cliati 5?ca S'cpEcocatod on in^osso solatioaaMp ixj^coa the 
phyfcoplcaihrfcon and coopicaaktoao 21io dotoiaod clccosljstaoa Gl:ont 
tho rolctlCii-Mp t;ott7C(2i tho pljyto cad coop2.ac!2ton io ci'^ca 
on poco ^07^0 
S:c) rrocol'in'ricB preelection io co'^ craofi to G IC^GO ontcst 
aoopS.c3a!rton vc;,v.:-i-;jf,ca tr:r; :^ :;im£ ia tho roiith of Jrro? 197^ 
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(Io5'«X«. pond) cnfl ApEil^ ^976 (He j^lQ poafl)© and o l o i o n Sxi "Slio 
Donth of OciJo'ter < feetli tho peado) « oatsHar pals^oisa Sa tho 
ofestt^ lonco of Booplcalrtasn uao foimcl t ^ Subraliccaasrcn (t939G)o 
Howovor^  nonon <193t) ^oiaaQ t;ho poriofl o£ cooplcnliDca Qt;Hi(lcnco 
IB t:3&ao uatora too^oon Uo^ontor cn& Pol>rac22ro Seniles' patj^oia 
In tJlio Gtaanacnco of Booplcnlc^son uao aototJ in Chca Sole 
tPlio nojtimn qtaa^titlGo of cooplcalt'feiHi woro aotofl <5us4aG 
tho posriofl of lou •SoE^oroturo and low quontltloo uoSxJ K^corflofi 
whoa tho "feoiaporaturo vrco conolflorotxiy Mch (GOOSGOO 19538 
Sanopata. md Subb Saoc 1958)« such liypo oS solatlonoMp woe 
fouad la Chau fal oaly^ yMlo l a 2»T«Io oad XltxcXa ponflo aid 
aot Dhow Queh srelatioaohSLp^ 
11; to woll liaowufGeU 1^1; D i^ch phytoplcs!itoa csop 
locdo "^ 0 G Eloh Dooploaistoa crop cad cood ourvival of "Sho yotjac 
floh (ifcccolo I95Q0 5!hj2o Booplcali^ca Gopcafio upoa Isia pbsrSc^ 
plcJilrlsczi for food cad acturdl ly OOCD s?olatioaohip lo ^o "to 
ospoo^cd toltjoca *thoco "wuo varlc"blco« A JTDVICU 1^ ncay uorlro 
doooncySrc.'Cod -fihrt ccaacrdlye t^ *^  hy ao cocao cluG2?t3o "Shosro io 
ca $j3.vo::zz uolcuilcncMp to^-oca tho (^ zd'oiL-tsioo of pAiirwoplc::3!:'^ oa 
cad cocpic^IrSczi, lliloy (IC-'l'S) h£i"70 pointed out t t o t conrpriCsoa 
of Gi:Cl'.::.c-:'t: ncc:-Ji5.c jrc3^o:ir} f^ •-'^ o^ carrrpot Q diroct rolDtHoaclilT). 
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plcafctcB cxxd cooplcaltton in -Cho Gulf of Llcsmos-* 5?h3 invoo'CS^ 
ca^Sloao of SutxrcirsayQB (1955a) infileat'o thai; l a -tlio o"6u6y of 
ph3r^ o-.cooplc9ak1;on s?olDl^oaoliipo -^ho t ^ o fce^os* or ooDcoiaa 
fcetnE* clco to tjo tolcoa into coaoi^osatioap uhaoh ploy ax 
lE^os^dt; polo in nnintGiainc tJio jolGtionolilp Sa t t o cnviEon 
nsat* Houo-vorp ho fouad aocativo corffolotion tiotwoca tho tuo 
varialJlooo 
In tho ps=oQoat lavootioJitloaoo ^o Gadorotcsaa tito 
rolatloaohip botwoon ths two vai^lablooo a coofflcieat of 
oorroldtajoa caielyolB wao cnQo Ijattjooa tbo soo caiQ phytopltaittoa 
stendiflG crop* 
A leu clGalficcat iavoroo oorrolotS.oa (s? o r»0o5> L*aD 
fouafl in Chow 5Polo i^hllo othor two poa^o ohouofl D oicalfiecnO 
pooltlvo s?olGtlonohip tjotwcca tho coaoitlorlas voslcbioo^ 53io 
I»7,Xe cafl IlQGlG poaflo as elsrocay 62.octiocofle GS?O coiroso fofi 
poado cn{> nfcstiofl diract roXatioaoMp*. In I«»5?»X* poafl tho 
coo^ficica'S '7a3Jt20D wGo fo«ad ( ? o O.l) ubilo to tbo ITcslc poafl 
I t xjcD fn:3{l (s? o 0.8>* 5?hio roXctioaoMp infiacatoo tlri t tlio 
cca<2it?.ca o<.' tho pcafl alco plry caa l!:^ortcat solo l a nciataaaias 
Lonccco 2a pj3ytoplc3l:"C;ca poptslGt^cn C.\'?r,^ ': 
AT)S?a3, r,?:-,r?.Cnf, :- r:t::i?:?f.cicat foofl 5?op DOO2>3.C317^O to t.rj:S.ltl tp 
BB 
stipl^y* f!?ho Booplcaalitoa pi^cluctsioa cjon-iJlimaCl to vic^ fsr^ Ei 
April to Jtjaoe 1976 aafl th<S(a phytoplonltten o t s r t floolialac* 
5*110 lou populctioa of phytopl£3ilctoa ^ r i n s tlio cffiath of 
Aec«stt^ say l30 auo to tlio crasaag offset of sooplcssilstcn 
(Hasolwooa ana Bc^orp I96I) and © ^ tj3 duo to bicb tiaaM^ity 
enfi c;:5iin2n tncmaao in trctar Xovol, Slio pl^rC»plc2l:t:c3 
population In th© laonth of narcli0 197^ woo fouaa SLa low aumljorfl 
In other woyfis tho food for Booploafetoa was found to t)o EDQS2?Q 
ons so tho Booplcnfeton startod aoolinina* ^ho o l t ^ o r 0000 
wao notod tjhoa ttm phytoplcnktcm attolnQd eocond podc during 
Octobsrp 1976, fh© Booplan&ton population ccmtlnuod to meraaoo© 
tbo r©to at which tho phytoplaaktcm was crasod bocosn sroatos? 
thm the rato of pro auction andp theraforop tho otoaains csop 
of phytoplcsalston a©clln©a«, When th© SBto of phytoplcaalctoa wao 
not OS high ao coapay3a to tho saxsolaG offoct of soopldOlrtcae 
thus tho nooplonlcton stortoa aoclinlac; M tha laanth of ITovoBhas?* 
In t h i s uoy en Invosfoo rolatlonshlp was ostotfl.iohofl l a Chou fGl«, 
fh© siDilcs' otteOF^otiono \TOTO 3?DC02^ oa t3!y Pcsmlnstcap (1941)0 
Anaoroem i ^ |;^« (1955) 0 «r lsht (195S)o CoEJltG m& Jinaostjca 
(1959) P Bficonaoon (196^0 Khca eaa Qoyj^o (1974>e 
9h3 Qcta colloctoaj, aui:lac tho iavootisotioa for tho 
I«f«2e ponds Dhouca that tho nunt:or of sooplra^toa InoEoacoa 
crcCi'^Glly '^I'^ i^i '«iho IncroQGO iln tho phytoplcaliton anntor. f fcs 
Bocpld±:tc:a ot-laoa i to pods a t tho ooco t i ca 02? ioi jCictoly 
J^lJ 
f ollouinc "tbo podc ia th© phytoplcalrfeoa production* 'Sho ^ucm,^ 
of aaoracDO of Taotii pto^e safi sooplcsslstoa isaaaoG^ton o "C2.roGt 
KJlc'iSlonahap*'* Tho ped: posraod of ccoploJitetoB coaoroHy COSJV 
cifiod irf.tb poriodo of Mch pbytoplcakton profiuelJlon <A:?s?2JL « 
Hoy cad Octo"borc 1976)» in HcraQ pc^Go ulsaio m Ie^«Xo p^adl 
tho porlod vcr, fctad In tho naa^h of JTSUO CJI<3 Sc^toBto:[? « 
OctotJQ? 1976* pscooni: obcsr^otloa CJTO in confiEialty tAth tfeo 
obooivatJioa© nado t^ oovorol worker Su t»"fcb 'corr^ostjlJo cafl 
t ropical uQtoro (Rlloys t946s substsJuxaoyao I959a8 BamoCQrthyo 
19651 QhoQlis^^^ t974>o 
tforljla (19^) fotmfi tho s?ato of osorotion ot^ctoofl with 
tho Eooplcaafetoa fron Uoa:«*csoa tpt-S Boy vGrloS osGoonally c»Q 
Qppoas?oa to bo Invorooly ralatofl with tho phytoplcsiktcsi otcaafilas 
O5?op6 WMlo 5*11013^ 0(21 (1946) l a i&o otudy of Lcfly Bouos? rocorvloPo 
found that tho abaafionco of BOopldalrCoa MCD chiofly CGUcod by 
tho fiooay of cu:.j:3s?coa cstiooo end. tho plcnlstoaio d c c o did not 
for© D Ir^no prs=t of thois? food* Sfeo cabirtrGofi orccnio cnttos? 
probably oac^ o^ cG tho tE^phic oyclo of tho Iclro In tho fosn of 
ool l caabotcaco of hotorotpophlo bcotorla in'srol'^od in fio©oi%ooi«^ 
t lon uhich L-aso ia t«Ea c t i l l eoa by tho Dooplc3lr&on«, P^ ar&hos'o 
I t Mca c3xD iTDltl thct inirostjo rolctioachip uao bs^tviht alant 
by tho ra i r r lo Dvoidia^j CTOQ Eich l a phytoplcs!!:ton (Ocr^y^ 1935o 
ttaocos I93G) y)s?cnnc3tay oifinr: to tho ci?fcct of ontoHacl n3tc!::>. 
laco ci' t4?c pl ra t popt!lct5.c3 t^ rhloli cCvorccly r<?fcc3t3 tho co^iic* 
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plcs3l2l:on oticsuSiivi crop lo oloo cffooted by -iiho c^ssSac c2?oo^ 
of coopld32t*Coa caQ aolrtoa orcalcno p:?03cnl5 2B 'ftlio ucsCor GO 
thoy cro <3opoa6ant oa tho pSaytoplcair^ca fo? tshols? oiraotcasOo 
l?bo na2ii ccuoo of lavomo rolrtloaoliip nnj^  to fiao 'to CEVIGSLS^ J 
offocS cf cacplcst^ca ui'^eii uao n)?o prcdotsoofl ila C2icn 5?cl 
GO co!::;:?3i?o<l tr; tlio Oubor -tjuo pcafioo *J5io otlior rcaocso po^hapo 
&ao to Mt t lo foo(2 (cg,ticitic vc^Ovatlca) avollcbloo othor tfcna 
tho pliytnplca^ztcrio 5ji Chess i^?ci3.0 5?taiD cooplGi&toa oaly CopcaQo 
»poa ttiD pl3jr£oplc3lsto3o in tMo pona» Boolfloo tMOo i t cay l^ 
auo to tho rato a t uMch phytopXcnlcton oro crcsofi hy tho 
Booplcnktoa UCD tho csractor then tho rato of produotica of 
phytoplcaalztcae la ottop two pcadop tlio psto of proCnoticsi of 
phytoplcaakton woo cJ^ator then tho rote of csssiaco ^iaao Sn 
thoco tuo poaQo tho pocitivo cors^lstioa uao ooca^zroQa 
^ 0 EJojor sooplcaaktoa ci?oQpo vc^od cE^otoiy i a rolGtivo 
ahuaflcaco csad l a rolativo Imortcaoo fiurias tho poslofl of 
iavootlnntioaQ (Plco» B% 2G cad 27) • Caiy crijos? f32?onpo of 
D0oplc3!r::c::i cr?o ocaoiCoEx)d@ crtoh ao Ilotifos?Oo Gopq?oCo cnCi 
ClcCoQZ'^.^-jQ ul:llo ccno o O nacpli i uoso oncauCodo ao tlioy 
iroro p^cccat in loccop a«nlor« 5'ho i^otifost) vjith nno3.los> rji!.DO 
c'sid ir:rj ::.-.-(r^ G nc-'oo c:!' p:?DC::ctilca (rcit^Xo '"^ SCH)C} i-'Offo drjCTJ 
procoa^ in a^^a^or mim'toro to aooin^lJ tho sooplciaktcoi. Xa -feho 
proooat invootigationoj ouch typo of fioc^jicaco of soti^oso ur« 
fotmQ in Uc^la pcadp whllo ia Io5?oIo poafl cJifi Cban Solo "*;l3o 
olcaooercsQs y03P3 foimd donlnatoQ (Fis^* 25 caa5 8S)» 51io hichor 
pcarcoateso of TGtttoTQ WQEO proooatp «lica iow toBg^orctiiro osio^o 
wMlo loy porcoalJcsoD of s?otifo?o ooiacl<3oa ijith bicb ton^ossi-
tu20p in i3ll tho lavootidctoQ pcmflo* 2Iaao Fotifosti fiocinatofl 
fiurinc tbo coldor ncatii©* 5?bocfO GTO hopbivosoe cndp iDgr 
tttillclQ^ '^^ pliytoplcBfcton airoetlyj) plcy tm Icpo^^cat rolo 
itt tho oeolocy of tlio poaflo* 
ClaaocorEns foodo laatPly on aot3?itus« Th\B sroup 
aoBlaGtoa tho o^hoiT erowpOp only in Cbc» f al» eseoptlnfl; -fehe 
isoalsho of Oo'feoljor tsna Hovoa'boy 19751 eaS Septeabor to Hovostsos? 
1976? CO coD^roQ to tfco rotlfo^o* 5?bo Diairan auoibsr of 
cloaoooifdaa woo aotofl Sa tho coath of Oo^oboPp 1976 with a 
aonolty of 45/li» ^im I#5!„l» poafl aloo cjJioHoa tho o ld ie s ' 
otJcorvGfticn co notofl Sn Clnu 9cl» 2to olaC^corcao 3ja le^ilolo 
poaflo uoro fcjad CodnatHc^ thrcuchotit "feho iavootlcGtiono 
oEcoptaa:: "Oho irfji^o? noatho (Octoboj? c3iQ .?cci2as^ in t»th tho 
yooro, Sio r ia losn aunbor uco fo\m€ Sa -"cho caath of ^oasLoeyc 
19759 ui'^Ii n nlziinan ficaoi'Sy o£ ^4/lo nc-jovos' i a ITcslc ponfio 
tho olnf-noorrsio uoro f o;2afl in 2.ODCOP aantx)^ in csot of tlio 
conthcs r.tr?in,i tbilo pcrioCe ^iio poafl trno proQorsiacitoa tgr 
ro-ljafoFo (P^G. 26) o Tiioy x^ro fotmd aa loo cos? aunbop £a tjho 
EDnth of Aticustc 1975 with c aonolty of 40/l« 
5'ho poHCca^c^o ooE^oci'Cloa of clcQocoEtnao io roprccoatofi 
l a Sebloo 24o 25 cafi 2C cafl illuot2«t!oa i a PSc*. 18« Sa Cba» 2G1(, 
tho irmtom aunto? of clndooarca UCD aotoQ la tho o a t h of 
IlGE^ ht* "9977 csfl lo^oot l a tfco noalSi of OolJo^ fcoTp 1976^ S?ho 
janxlDin cafi clalcaD porooa"ftc!COD of olafiooos^aao uoro fotmQ to 
"bs 69*.7?j Ga«3 18«5f> roc3pootlvoly« Whilo l a I ,foI* poaQj, tho 
Dcsican ci^ll '^Co uao fotafl l a tho noath of rBTohp 1976 (63o55^ 
oafl d a l c a n la tho o a t h of novonhorp 1975 (19«40>o Bowovoro 
l a Hcijla poad tho moslEam aad oialEUB vcsluoo of poycoatocoD 
W02J0 fouad l a tho eoath of Oos^ho 1977 caad AtiGiiotij 1975o td th 
poi^catGGOo Qo 57«30 cad l6oO0 roopoctlvoly* 
f ho copopodo \joTQ prooeat l a losoor auehor as coBpcsofi 
to tho othor major croupoo l a Chcji ^cH caifi I^SoX* poafio 
WhoroGQ ITo^aa poad ohovfod GOES what higher qtuoatltloo of 
oopopoflo ( P t e 27)e l a I«^oSo poad Eaitiod ohoncoo woffo aoticofi 
l a oa^or croapo of sooplcsitetoap tho copopods woco proooat la 
loocor anntjor'^ dad olcdocoKiia docdaatod thj?oufihot2t tho torootl^ 
cctloa* Tlio rot?i?oE?o aovos? oxcoodod noro thca 269/l«» 5?ha 
GS^atoct (ai-r:i3t':.ty uco UQCordod Sa tho ccath of Jtaoo 1976« 
5?ho nr"£iTn arnl^or of olrfiocorcio xmo f ouad la tho ccath of 
tTcroho 197G ;,^ /ch D dcnnlty of 350/lo 
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A coeff icient cor re la t ion waa made among major groups 
of zooplankton to know the re la t ionsh ip ansang them (Table 51> i 
The coeff ic ient cor re la t ion values obtained for the oladocerans 
and copepods were found r « 0»6j r «» 0»6 and r «3 o«7t. in Chau 
Tale I.T»X. pond and Hagla pond respec t ive ly . This a ind ica te 
a good cor re la t ion between these two groups of zooplankton. 
While coeff icient cor re la t ion ,va lues obtained for the other 
groupo did not show such good r e s u l t , for the r o t i f e r s and 
cladoceransj the values ytere found r « 0«3l r « 0«1 and r « Oo4o 
with respect to the ponds• However© they show pos i t ive r e l a -
t i onsh ip j but t h e i r relat icmehip was not s ign i f icant as noted 
fo r the cladocerans and copepods groups. They show low pos i t i ve 
r e l a t i o n s h i p , in a l l the Inves t igated ponds. The same case v/as 
noted for the r o t i f e r s and copepods. The coeff ic ient cor re la t ion 
values noted for the r o t i f e r s and copepods in I . T . I , pond and 
Hagla ponde were r « 0.4p whereas Qhau Tal showed neg l ig ib l e 
r e l a t ionsh ip and the values p obtained ( r «» 0.1) p ind ica t ing 
very poor rolat ionsl i ip bstween the r o t i f e r s and copepods. 
In Chau Talp the r o t i f e r s represented three major pcelcop 
one pooSi In Octol^r» 1975 cons t i tu t ing the number 232/1 and 
two pooko in the year of 1976 (March and November) with the 
dens i ty 212/1 and 202/1 respec t ive ly . The I . T . I , pond also 
showed o l M l o r peaksp ono peak in the month of Octobor during 
1975p end two peaks In the yoar of 1976 during the months of 
poafl wQ3^  fotmd in -ftho £K>iitli of Oe^lDS':» 19?5 <fi6g/|.>£> ^eaoc 
1976 (259/l> ma Octoljos't. ^97C (245/1)» U^^lo in Ucsia poaGo 
tbo Erailcao aamfcoro of sotlfbro tjoro fomia CD ooc^ iGSOfl ^o -Olio 
o t t e r ^ o poaSo la 1;ho ma'&liQ o^ I!ovcol302?o 1975 (255/2.>o ApE^lo 
1976 (525/1) caa Octolsoro 1976 (557/1)* 
^lio cislEao porccsitG^oo of rotlforoo found in tho ps^aoal! 
iavooticotioa pondo c^ ro 5?opsN3aoatofi Sa Scbloo 840 25 cad 26 cnfl 
illuotFatoQ Sa P4cc* 18* l a ITc^la ^ad© tho crailcaa postjoato^oo 
of i?Qt;ifos?o wosrai found l a iJho caatli of Juao ead Ootolnrp 1976© 
oosnotitiaiJiaG 41*4^ csid 46»5?J roopoetl-roly* EOHO^O^O i a t t o 
year of 1975? 'ftho laasiisxci pcroantoso of rotiforo waa fouad i a 
tho caath of ])coonT!3oro coas t l tu t iac 51 ©7556 l a I^SoIo pond tfeo 
oasrlcan postjcateaoo wosv) fonad QO 39*8f> end 49*50 i a -ftlio coatho 
of Hey cid novonbo^e 1976 i?oc5?oo"t;lvol2ro tJhSlo deriac "tho year 
of 1975o ^ho Bci^iion parccattvp of rotiforso uco aotod 2a I1I10 
coalsli of novcnl3os? (50o1^K f^co c c c l n n cad da^czin poscoa^cGCO 
aa Ohca Oalo troro fotad Sa t;bo c^atho of Octsolsoi'o 1976 (65o6jjJ 
cad IJoeontoro 1975 <l6o9;^ EocpoGliivoly*. 
l^20 coGccaol diracoo •Ud-:aaa picco &a SadlvlCacl opcoS.00 
of coo':}lc^:lz^on cso i^ ncbntrtioOjly oil rrE'oa'Jio:? nlf^.ficrnco "f^ tea 
9C 
plWoiOQlp eliO!3S.ooa caa Mo-tic cav£r-caGca*Co c5?o cioh cor^) olxxTtiroo 
In ^ho pKJocat iavoo^iGG'ticao tho prolidLaosy otjcp to eoss'olG'Ifo 
"tho opcsJioo xj2."5h -fiho pb^ioca cad ebotdeol ^olsosoo csQd oloo tjho 
tjlo- l^csj trhloh ploy en lE^jorftcat s?olo to tho fiiots?ita1;io*i cafl 
atmndono© of o pastieular opcoicoo trao coaolfiOKjfl* 
2hG rotlfos?o fcstaaa of IndiG hoe 1»C3 oiTadiofl tjy GoosG© 
(1961)0 llol-esja md BSio^ rnils <1967)o Ha^a^ {%$&&) t> cad pilioy cad 
Foiy (1973)^ 
Booidos 'febiop tiao lltorotlraffo cacioto for tbs sttady of 
x^tlforo outold© Ittfilac tho ImpoFfccat contrifeatlca oro thooo of 
Jenainso (1894>e Blsgo and Jtidcsy (1908) 0 Fraso:? (195<5)o lianslnc 
(t942)o Ahlo^Kia (19A5)o ©lirattc:! (1951)0 KolXhosa (1952) 0 
Mdrowo (1955) 0 Hilooa (1953 md 1955) e COCSIUG (1956)p WU'&dccs' 
oad PGls?tz22:o (1953) 0 Coralta caad iiadorooa (1959)p Colotoools 
(19^)0 Ccnl<;a csid gpEsioydrial (19CO)D CdE^ mfioca (19^0 cad $9^3) c 
&s?oc3 (^9^0)0 PE-yc? (1961)0 Cctron (I967)p BlGasti (19^7)? 
Eiac (U9Gy)o Concos' i^£^* (1963)© Ho I-aE-ca (1969)0 ^c^c^ca 
(1969)0 t!cr.-7rwno cad S^ca (1970)o Idbcao cad G^ltc^^ (^9?0)p 
,Eclri'ia c::^ rc-j^ /o^ (1971) 0 ^c!icio (1971) 0 Kuscalscw (1975) 0 
O'lfeaa (':C75)o Anmc? (1974)c Coolllo f!^  £ ^ (t974)o ^cco 
(197 -^) c y-c Tvjfrc-^ rtii C3><» (197<^ ) 0 Hoyca 5fcu (1976) 0 112^ 105? ^  cO.^ 
(1974) c Vilaru-ZuTcs cad Pojlos' (1975) cad £i?2nloo (-3975)0 
[]y 
Doeontsor l a laatli tho jrsaro In ClJaB IPcl cad I*S«I* poad» 2teo 
nnsicaB n«obor wtis fornifi In Chen Td in tbo EonlJh of Pote^ioryo 
t976 (50/1) cnQ Biniimm In tho Eontli of Jimo 1976 <8/l)o fMo 
apocioo occttE?oa in I allele pona wl-fch nsKinio oonljor 25/1 in tho 
nonth of Aprils ISI^c tihilo Cosla i?on<l 2?oprosontoa a poo? 
fionoity of £• JU^nfdlr^A (5lahlo 51).. 
J?X>JJBSJ\ teSsMf^ woo fotmd throoc^tat tho to!?ooticction 
i n Chen 5?Q1 CSKS Ie5?»Ie pondo 5ho ocssiinaD nnnbop of thlo opocloo 
WQO rocorflofl (62/1) in Chon TBX in tho saonth of Oototjarj, 1975* 
,fho I»1!,Io pona also oh^jefl tho o ia i lor pat tos i of ntonaanco* 
fho laasiEaae nuahor tras found in tho ia>nth of Ootobos-p 1976 
(80/1)* fhio epooioo was looo ataandant in UoslQ pond csnd 
diEicppoorcd in tho raath of Jcsnnary in l»th tho yooro (Sable 30>o 
a?ho c33:iEam nnribor UCD rocorCofl in tho Esnth of Octolios?^ 197Sp 
in HoGlG pondp with tho naolior 21/lo 
¥P^'0?^^ f^^miimrAn. wco fotaad to to ono of tho coot 
poculior cpcoico of tho rotiforoo ooc«E=s?inG tlu^ota^hoist tho 
iavooticatS.on» ^hoy uoro loaot atamdcat dnrin^ uintor contho 
cad proflonSnatoa durinc otacrop end noncooa ontho*, 5?hio opooioo 
UQC HDcO cr.-rrsn in CIicsi Sdo cad x.S?p2e pond (!?Gbloo S8 a d 29)o 
9hio opco£.co i a Hcslc pond ohsrjod en is^osuics? cppoorcnco (^^dblo 
solo 
BB 
B7g^ o^Mj>BnA. Mgr^nnrvnlci uDO cao'thos' Icoos^caii; rcrtja^os' tot i-tj uoo 
not fotmfl i a o i l tho aaq?IeQe coiloctofi froe tlio tovootlcatod 
poadOft !i?hiD opocioo wao fouad to ba abscat l a ttio csatho of 
Ho r^onbos' end DDcoBtoi^ c 1975 eatl jQEnery oafi i)©ooafeDro 1976© ^ 
Cbau Tdl* UM.10 i a IBT»1» ponflo tbl© cpocioo WGO aot rseorfiofl 
Murine tho naatb of Uovonbar cafi DocomtDarc Jcsaiosy cad BOCOEI1:3S' 
1976 caa ^caisaiTjro 1977«> 
l a Haela ponQ i t \J'G0 fotuafl occassloaolly* I t appeoips 
froD tb© Ta1)loo 89o 50 csad 51 e tfent tbio opooloa uao fotmd In 
lessor aunbor ^ r l a c tbo wiator ocDoon wbllo BcKlom ia otho? 
oooscmoo 
Qo M^^l^^ wco not fotjacl to oscoofi tbo aanbor 16/1 l a 
Chau 9olp 58/1 ia l^^olo poafio caG 30/l»in Hcvjio poaa^ Sbousbp 
th lo opocioo wai foaafl tbroasbout tho Savooticatioao ia Cirm 
?ol cad lo9^1^ poa^B ^"5; tboi? os/irocQto uoo vory ocoatyo VJbilo 
in HaglQ ponQo thlo opooloo rocorflofl Isa-ocalorly* B* ,^33Jsa^,Qffifl 
imo founfl qulto rocolasay with hlsbo? annboro co ooc^oroCl to the 
otfcor opooloo of ^^cttxlmrg, Tho looot aunboi? trco Sbtrnt^  ID Chcxi 
9dl0 liliillo ?ji S*?»2o poa'^ l© cbouoQ latorcofilcto ponltloao notrovc^o 
l a Hcrlo ^n6© tbio opooloo ooeassroQ croeoratoly to lilnli aunfe)r« 
9l:lo r::)rcCn:j nl:ouot!l irinCEri fnrlaa Tovcntos"© 1975 (Sc^o'i* noafi 
rntl Clici-i ^'c:i) cnG OototXJS'^  197G (Oc^lc poaOc 5?l^ o cpcclco ucio 
on 
ooncontratioa o^ 68/1, In Jiaaoe t975 In ChB« 5?Q1O i'C cSiouofi 
coiiiofi clicasooo ItoFiac 1975c ^^lo opco2.oo inorDscoC ocaci« 
(S05?ably end o'M;oSii©a DGsdLaan pods in UowntoFp 1975* Sio 
0GE3 CGco uao aotoQ in 1,9^1^ ptmfl dcoo 
All ^ho "SliTDO cpocS.00 of ^^pohlonnn cso hnoxm- to to 
oonnca in lOio plonkton of hcrfi WD1K)S» pcndo In lio'taa "tocjorato 
cna "^so^lcQl ronlcsao (nn-^oliancono 19<57>o Sioy profo^ vory 
hlcti c2£:cllno uctoro caflp tlioroforoo Gcn to ro^crfiofl co 
Inflloatoro of hichly cslltollnop pro^^O'Civo dad ouporeaturalJOfi 
wGtoro (nwitchincono 19^7) • 
Cy.ABCg^ ?lAITfl t*. Avora^o contbly posjoon'^ c^rroo of 
cladocordao cro iropscocmtofl in ?atloo H4o 25 c3ie gC end 
illuotra'tioa an Flfic 18« ^ o cniiiEr^n porccnlsajoo of cleflooosTvijia 
woFO fotmfi in tho con'iSio of ncrobo 1977 (ChGU 5ol end UofSic 
ponfl) 0 cn& IZcrciXo 1970 ( I , ? , I , ponfi), Siao ndnintan porocatjcvjoo 
of cla(3oco3?GaQ woro fotmfl l a t;ho c^-Cho of Ca"uol*oro S976 <CIica 
!Pol) end Uovonlxirp 1975 (I.^**!. pcafl)* Uhilo in nr£:XD pcaflo 
•fcho aSsiti z^n poroon1;c.^ o uco fotaifi in "felio c:nth of Oc"i;ol:wS»p 1976, 
Pian. tiy© c5 d d H7« '£io n::illr::in olcCocostao UOITO fctsi<3 fncla:; 
-"ulio vs.: • C.7 :2a nroooca matl-j^ i a Chca 9cl cnfi I ,9eS, jTcaa© 
'X-i^ r-'ii" t l : j irt. o'^o '^'i^ i\\2:^Ci7iCQ oi: olcrocont:3o i:C3 cc^:Uly 
fro to t J a r,"r.u(Ic30C ol' ;'^ -.->3-".-i*^ n cad C^nla'; tho r:o:acnca f'jir:'!::)3 
1C(J 
pGlrSosi tjao fouaa in ITccla poa<!Ie ta t i a thio coco tlio C3i}oi? 
pcolro uosQ fctsia CuElac cancDr cjiQ poot tsmc^ fc© tsaaljho,, 9Ms 
IneixDGCO to clc^ocoscao populctlon ^ r i a c cacixjs? cnQ pocO 
concocu coatbo woo calnl^r 6KO to T^rxl^n caS p.f^ .o.AniR r^aAr, 
iPocpccti^TOiy. UMlo I.9«I« ponfl roproccato^o c^octos? Ccnciltjr 
of cilG€oco?mo iJith tuo podxo* 9ho i^Bst potf: woo noto6 
<lus?aac nci2?cli tSTS £21^  ooeoad podc woo aotofl fiiislaij SoptoolJor 
197s* Gio cccn pattossi of ct:2aacnco of ^aflocorcao uoo coteQ 
t>y COVOS?Q1 uojiroro* CfemdicE" (1940) c 2?3poEtoa oatturiQi cafi 
©umtxsr pulco of clafiocojfG in WGOtosa Baisaa of hdx.o CsAe, 
tJsAcht £1^ ci.»(1955) mfl Ba^io (1966) roportoQ i a conoo? caafl 
fcaio 5Mo GH>up ifhioh foBuo o o t of tho sooplesslstca mco to 
blESO? Idsoo ond ponfis CBattaore 19^3) e «QO fotmfl to l» 
dodnGtofl throiactout tlB iavootlcotloat, oscoptanc uiatop outhoo 
wbOJ EOtifos?o eDnSLnatoa in I«5!«I, pffiifi. 5ho Claaia 5?al olco 
ohouofi t t o eoniacaoo of olGctecosmo oo aotofi in I,5»Io pcaaflp 
oscoptia.^• tlio o a t h of Oototns? cm& novonlJoi?o 1975 cnQ noptOD'JOS? 
to Covonlx::?© 1576* UMlo HCSIG ponfi^  diowoS tho ot^ iQcQGO of 
s?otlfos=D tlirrouclJout tho foivcDticGtioa* Xa HcsXc pond clc ib-
oorciio ctcBC3@ c3 I'a:? ao Gcaoity i o eaacosmofis in tiio clflQ3.o 
of rt)t:l:^ar:; ''AI" croCfinCtno ofi fropsocoated Isy cocjt 2.iip:=?tcsit 
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Socoobaro 1975 to Jmoc 1976 tjith en caorcsiao iaoE^cao in tflio 
Ezoatli of Daroho 1976 in Qbm ?el go©eiiias «pto 140/1 o whilo -Isto 
uao oaly fotmd fiusaac Poteaory "feo Hoyo 1976o cad fiicappocsoQ 
fitiElri^ ^ho othop csathoo 2lJ c^pocrofi csoSn fin tho coatli o5 
BoconboE»t> 1976 cjnfi ysoDia apt© Uagohp t977» DaiJinc iJfao sciny 
oooaoac i't; woo eooplotoly obGai"5* 
E<» Mn^ X^^ g clco follotjoa 'tlio OCDO patJtosAi of ocotiss'cacoo 
GO aotofl for 2^ C2i^ Go tot tfcoy WOE=O fotmfl Sja GSJOatos? toacltyc 
*ShQ 1,5!*I. poad ob4)uod CQKIOID atemfleaco co eoc^D^od to Chca 
fol dad Ucslc poad* Sa I»5!»I» poadp tljo cszlion cnntoj? of 
h> 0r^-^J^n wao fowad to ba 2/JO/l i a tho coath of ncsoho 1976, 
Hhilo an tho otljor ttfo poadoo c^o top fluotUGtloao woro liotod 
i a tho ataofcoro (Scbloo 28 cad 50>* Sr:al3. aantoro of tho 
opoolco ijith ophippan uoro d o cooa ila tho ooDplo f j?Da JcauGsy 
to oauo2?ao at G t2.c3 uhca totoldo of e l l tyjjoo tocothcs* 
DEiDTffltcd oaly to CO aaoicai^iccat porKLoa of Dooplcnlito:^^ Sa 
t7c5lc poado B- r%pV^ appooroQ to ITo*70Dboi? 1975 5Borocc2.a3 2a 
aanbom rzid i?oc;ohaaG to tizo pcc!3 Sa tho ccath of HDJ^ O IS^^e 
5?hca dicr.:7Tjoasod Sa th3 cci7>a.co of Jtmoo 197C cad c::cia 
racppcc!JcC ?a tho r^nth of rTovcr:^!?o 1C75o 2£:C:3i^ :il3£JiI2 "^P^ 
tjnn profo'T^zintodc *OhrounJ::ont tl:o llLavoatilnwtiKi aa HallG pcad^ 
oncovt^" C-hc L~-nt!i of TT.OTrl^T? r>id Jd i ic ry (5Gt3lo 50) o wli2.2.o 
aa CAII:'V1 '-.^C th io opcclLcc L-:IO irDCor/^ oC ci2ly ila r-ncnoa rontl\:; 
l O I : 
ajid ea r ly winter months, This species was found to bo aboont 
In a l l the samples col lected from the I . T . I , pond* I t o number 
did not exceed beyond the 28/1 in Chau 5?al. The abundance 
was found in ra iny season. However^ Hagla ponde showed the 
raaxiiiium number (78/1) in the month of Hovemberp 1976 and 
mlniEum in the Eonth of Augaotp 1975 ( 4 / 1 ) , 
Cerlodaphnia spp. in the present inves t iga t ione two 
species were found namely £ . TraticulatR and jg, ooxnutAf^  the 
l a t e r was recorded in a l l the ponds© while the former one vias 
only absent in Nagla pond, The maxinaim number of £ . pnmuta 
was found in the month of May« 1976 in Hagla pond with a 
densi ty of 119/1, £., coJcnutA showed g rea t e r densi ty as com^ 
pared to £ . r e t i c u l a t a i n a l l the inves t iga ted ponds. This 
species shov/ed g r e a t e r density during Eonsoon months in Chcu 
Tal and I . T . I , pond. The maximum numbers of t h i s species wore 
found as 206/1 (Chau Tal) end 200/1 ( I . T . I , pond) in t he months 
of Septemberp 1975 end Junsp 1975 respoct ivoly . This opeclos 
was completely absent during l a t e winter and oorly flumjEsr months 
(Tables 28 and 29) . £ . r e t i c u l a t a was found throughout the 
investigr-t ion in Chau Tal c;nd I . T . I , pondp excepting the montho 
of Janucry to Ilorch • April © In both the yecro, Howovoro t h i s 
species VJG3 completely absent in Hagla pond. The maxiimm 
number of t h i s species was in tho month of Julyp 1976 l a Chcaa 
Tel Old ±.'??,T, pondc vrith the cges^cgate 95/1 end 85/L 
rospeot lvoly . 
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•ftlio oopopodo woifo ffcthoif loGO alranteii; In cXl the 2flvootlcG-^oG 
woro notofl ullsh im Incrocico ia Apsll c2i€ Julyo 19T5 ia I»5*»I, 
pcnd» Sao ncsican nun'bos' of copopofio i a Chcsi 5ol uco fo«afi in 
"Cho coatsh of Atssootio 197*5 cafl nSMon ia Jcataory 1977<. WMlo 
la no£jla pon<3o "Suo p^ooiaca'^ pcdso uoso fouad ia tlio EDalsho of 
April cafl OolJobos'o t97S» Eot^ pccfeo UOEXJ GBO "SO "fcho clnm^caco 
of gJgg^ ^W^ 5TA^,A^J\> CbdQ S d olco follouoa ^ho ocLr^  potljOEa of 
sooBoaal voriotioa ocDac oopopoflo ao aotoC in -fcho O1;1IQ? t«o 
poadsp with a crisioo i a t t o Eoath of Aacuot caid Dooonbos*o 1976, 
l a CbcsQ S c^lc ca iaosDGso i a eopopodo popalotioa i a tlao laaatjh 
of Doconbos'c 1975 XSGB m i a l y dao -to Mr^:j^,r^/^ populotioao ubioh 
ucQ iJo^solly G!3CC:2^ i a o i l tfeo CQESJIOO of I<.^»Io oad Hr '^sla poafio» 
Por ^ho coaTToaioaco o i l the (Siffojxsi'S dovolopnsitfoi 
otcsoo of Gopopodo woro Itac^^od tocotho? tsaCop tfco c^oap Hcaplii 
uhllo 'tiho cAil'^ ; oopopofio tjo^o s^p^oooatod ui'fih tlio cn^oF csoapo 
of Eoopla&"toa, Anonc "tho oopcpodo© oyolopoifi con't;?it«atocl ^o 
"tho EDKln^n nuii'&oro of aocplio? olscsoo GO OOCS)QS?0(3 IJO colcaoiCoo* 
5?iio elcoo l:arpcGt5icoiC3 uco aotj found 2a cay ia^oo'&i^jctod poaGo. 
Sio cyclf;'ioll(2a cn .^ CO1C::LQ1€^ uoro sepsisocs'Scil by fis]i2iisa o^p-
rPAQAYfl^ -^ I^U Cv., c3id )y.nntr>.n .^a op, Pjg>;.<?.p.a 2S:^ y3Sia ur,a tlzo rr^ct 
10' 
o^c=.Twrr^  ly/T iQ/iii» uaaLo t in center oi? £U s ^ ^ ^ d ^ K/^.'% 
tX)CO C-^ r-Vl to crit^ccclclilo C^ ZC'.'CJ^ D rrsi?^ :::;^  rr:ic:^o r^t^-c* 
^a^racao c;3 tcr';::rcG ^o ot::,:c' Tr::iC3 C9cI>ao 0 ) e 
l O T ) 
;>y,p.^ 5yirv\ c^ o wco oaiy jrCCos?eoa ia Clacia Sole Hot; G 
0©tobo5?o 1975 (55/1) caC DtoiOD 2B t to cDatli cS tncrno 1*976 
(l/L)* 5iioy troro totals^ ebcaalJ fiosias "^ tio c^a'Sbo of Jamessr 
Ilcatbo 
• ' t ? " " " " " ' " — ' ' ' " "' O II '• " •iioniiMiiiimi l^ll[^|l•.ll••w»lll i ii in iiiYl m m m HI I I I IHL; " M • 
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0*001 I » -0*197 o 0*95 
0*001 To «1*450 •> 0* 99011 
0*001 X° -2*540 <- 1*036s 
0*001 Y° ^ * 5 ^ 
0*001 Yo 25*936 




0*C01 tn 23*307 - 0*01321 
o*otn To 7*000 - OaOtos 
0*C01 Y= 26*393 c. CoCOO!! 
0*01 To ig«905 <• 0oC323 
0*001 To 2*949 o 0*C022 
0*C01 To 0*051 <• 0*C03s 
0*00*: To 0*534 « 0*C001s 
0*001 t o 0*319 « 0*OC01s 
0*001 To 0*336 « 0*0001z 
O0OI To 17910^° 1o73C:i 
0*00*3 To g5SoC0 o Oo250il 
0*C01 To 135*35 •> OoiSOi: 
0*OCC To 4*670 <^ 0*0152 
O„C3*0 To 0*650 o 0,157s 
0*001 To 3*550 <f 0*014ii 
0*001 T=^S05o13 o 1a373s 
0*001 To « 0*13 <• 0*S30ll 







To 95*95 * 1*4062 
To 07*81 • 0*6922 
To 35*41 o 0*S5ti: 
3^ « "*::; •> 0*492:: 
To « 0*23 * O*350H 
To c 2*05 « 0*375:2 
!?lSU3?« 18f Sftasonal varlatioaa in perceatagee of aifferont 
ga?oupa of zooplaUfeton In ponton 
Cop€5>OdBI 0««-*-M& 
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Pigare 19t Seasonal "vaxlatlons in phytoplaskton GM soopXaxv 
















( C J i n / o u ) fv^Oi V!N VTdOOZ 
figttj?© aot seasonal variations l a phytopiai&ton aafi aooplatifc-




figure 21t Seasonal vartatlom in pbytoplan&tda aafi jsoopXank* 
ton nmbors in Hagfla poact* 
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FIG.22 
t}9tw96zi phytoplBUktozi and oblosophsril conoentza* 
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(ej i i l / -ou)MO J. X?JV1dOOZ 
ftcsoTQ 2€t seasonal atjis&danoQ of Oladooerans in ponds* 
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Plgttra 26f Seasonal varlatione ia differtn* sroupa of 
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Hgure 29t Soasoxial variations in diff93*92x1 weonps of 
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Ecological s tudies have baen ca r r i ed out i n Chau Tale 
I . T . I , pond and Hagla pond a t Aligarh, These ponds are small 
and shallow and are sustained by ra in and drainage. Their basins 
are simple p f l a t and sloping of e l l i p t i c a l type. The bottom 
material of these pondse i s composed of dead planktonic organisms» 
pond sediments5 chemical p r e c i p i t a n t s of different chemical 
compounds and organic deposi ts . The water volume of those ponds 
considerably changes, being naximum in the monsoon and minimum in 
summer months. 
The c l imat ic condition of Aligarh region can be charac te-
r i s ed as sub - t rop ic s . There i s a long summer period which i s 
followed by equally cold winter^ monsoon extends from Ju ly to 
September, Seasonal va r i a t ions in c l imat ic condit ions (humidity, 
p ressure , temperatursp wind and ra in f a l l ) were recorded. Their 
effect on the organic production was car r ied out . 
Seasonal va r i a t ions in atmospheric and surface water tempe-
r a t u r e s were noted. A s ign i f i can t cor re la t ion was found betwecaa 
these tv;o v a r i a b l e s . Seasonal changes in water tontporature was 
found to bo l a rge (from 12.9°C to 31.0°C), 
Abundant phytoplankton in the ponds make the v/ater more 
t u rb id end l i g h t ponotratlon as a r e s u l t , was not very imch. 
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Transparency shows maximum during winter months and low in 
monsoon months. The wide seasonal fluctuations were noted in 
turbidity. The turhidlty was caused hy suspended silt and 
organic matter. High turbidity values were found during monsoon 
months. Effect of turbidity and phytoplankton crop on the 
extinction of light was also determined. A significant indirect 
correlation was obtained between transparency and turbidity, and 
between transparency and phytoplankton crop. 
Seasonal variations in dissolved oxygen were noted, 
Supersaturation of the pond water with dissolved oxygen were 
usually observed. Seasonal changes in the dissolved oxygen 
content of the ponds were found related to the changes of phyto-
plankton crop, A positive significance correlation was found 
between dissolved oxygen and phytoplankton crop in the pond. It 
is a good indicator of the pond condition, 
Free carbon dioxide was never detected in I.T.I, pond 
and Hagla ponde while in Chau Tal it was found to be present 
from August to Decembero 1975 and September to Decembero 1976. 
The presence of free carbon dioxide in Chau Talo mainly due to 
decrease in photo synthetic activity and incomplete mixing. 
Fluctuation in carbonate concentration along with pH 
values were found mainly due to fluctuations in photosynthetic 
activity of phytoplanlcton and other aquatic green plants. Changes 
In tho carbon dioxido system show a good agreement vrith the 
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changes in the phytoplankton of the ponds» 
Ionic composition of the ponds i s typ ica l carbonate waters . 
Seasonal changes in the concentrat ions of chioridep carhonato and 
Mcarhonat© uers noted* The ionic composition of the ponds seems 
to be very su i t ab le fo r the a lgae TTlcrpoystis aeruginosa. The 
main sources of these ions were found to be r a i n , drainage and 
surface run off. Chloride content in Nagla pond were found higher 
as compared t o the other ponds. These ponds showed maximum values 
during Junso Ju ly and August in different ponds. 
The supply of the nu t r i en t s» including Bhosphate-phoophorus 
Ni t ra te -n i t rogen and ;&mmonia-nitrog®iD appear to be dependent upon 
r a in and drainage. High values of Phosphate-phosphorus during 
winter were mainly due to regenerat ion of phosphate in the ponds. 
The values of phosphate-phosphorus concentration were found to be 
inverse ly r e l a t ed with phytoplankton number* Low values during 
phytoplankton bloom may be due to accumulation of Phosphate-
phosphorus in the c e l l s of phytoplankton. Ni t r a t e -n i t rogen , 
which i s a major n u t r i e n t necessary for the production of 
phytoplankton showed d i s t i n c t seasonal f luc tua t ion in a l l the 
three ponds but no r e l a t ionsh ip was found between the N i t r a t e -
ni t rogen content and phytoplankton number. Seasonal f luc tua t ions 
in Ammonia-nitrogen ccaicentrations were a lso noted. High 
concontratlons of ;jmEonla-nitrogen w o^re found in summer and 
109 
jTsnBo&ti ffionths. Such higher values during nransoon and summer 
months were mainly due to decaying organic matters provided hy 
aleal bloom during the period from March to June and also due to 
inflow of decaying organic matters with drainage and surface r\m 
off. 
Hit rate-nitrogen was never found in these ponds. Consider-
able variations were noted in the s i l i ca contents in throe investi*.. 
gated ponds. The most obvious source of s i l i c a in these ponds, i s 
the dec 0115)0 s i t ion of alumino s i l i ca te minerals. Other sources were 
drainage and surface run off during floods. The seasonal fluctua-
t ions in the s i l i ca concentrations were also found to be related 
with the diatom population, A positive correlation was found 
between the s i l i c a content and the diatom number. 
Great fluctuations in t o t a l phytoplankton were noted, in 
the investigated pondsj i^presenting diacmic type seasonal variations, 
The f i r s t maximum amplitude of phytoplanfcton was found during 
sunmer and the second peak was noted in the month of October. 
During th i s period^ blue green algae and green algae consti tute 
the greater density of phytoplankton. !!?eii^erature D dissolved 
nut r ients and intensi ty of l ight were the major factors^ respon^ 
slble for the phytoplanlcton abundance. 
A negQtivo correlations between fhoephato-phosphorus and 
phytoplanlcton indicates that phosphorus i s the nrost iij:5>orcent 
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nut r l0n t for the phytoplankton growth, A negative corrGiation was 
a l so noted between phytoplankt<m and t ransparency, A pos i t i ve 
s igni f icant co r re l a t ion v/as found between phytoplanlcton and 
dissolved oxygen. Ho r e l a t ionsh ip was noted between N i t r a t e -
ni t rogen and phytoplanlcton. Chlorophyll content values also 
ind ica te a pos i t ive cor re la t ion with the phytoplanlcton. 
The f ive groups, representing the phytoplanlcton coimaunity 
of these ponds in order of abundancsp were Myxophyceaep 
Chlorophyceaej Badllar iophyceaep Phytof lage l la tes and Besmiaceae. 
liyxophyceae which cons t i tu t e the major group of phytoplank-
ton represented by l^p^tpp. BlM^Siffi. Anaba_ena flniroides. Pbormidlupi 
^^^rJAQ^jB^ and Pj>jL.333A^ J^  major, A* finoiroidea^ g . gXmP§, BXid 
|J, aerufrenosa were the most dominent species and occured throughout 
the i nves t iga t ions , 
Toa species belonging to chlorophyoeae were Ankistrodesman 
l i l s s ^ a o ;Bo,t?::y^ pcpfip.uA sp. , gj^j^^mM sp.o i^ft^ifiM;^^ SPP*O 
P.gJ>^figt?a?«^ spp,e Scenedeams spp. and f e l m m o ^ g^l^^^mmo were 
most abundant species and occurred most of the co l l ec t i ons , Kio 
o the r groen olgae were AclJnaKbsam spp.e ?^ -ti?AQ,0-CUn spp. and 
7LYfm<mi\ cp,c occurred i r r e g u l a r l y , 
Tho Baciliariophyceae were represented by ten specleo, 
.Qyclotonr, opp, 5 ^tephgnofloscufl s p , , EavlGUJ.a halOT>hi:».a» 
Ill 
IW^^X?^ sp» and lAty.achla sp . were the Important species among 
the diatoms, 
p h y t o p l a ^ l l a t e was g rea te ly influenced by r a i n . I t i s 
represented by Euglenineae and Volvocales, The former was repre -
sented by only one species,Ruglena sp, and l a t e r was represented 
by species such as Chlamvdomonag globosa. Phacotu^ sp. e gendorina sp , 
and l32SM.SSXam' 
Chlorophyll estimation was car r ied out and a d i rec t 
cor re la t ion was found between phytoplankton and chloropjiyll 
content . Chlorophyll content values wore found higher during l a t e 
summer and l e s s e r during monsoon months. 
The data co l lec ted for the study of zooplankton, represented 
bimodal (diacmic) seasonal variat lonsp in a l l the inves t iga ted 
ponds. The zooplankton depends upon phytoplankton for food and 
n a t u r a l l y some re l a t ionsh ip i s to be expected between these tv/o 
va r i ab l e s , An inverse re la t ionsh ip was found between zooplankton 
and phytoplanktonp in Chau Tal . Howevero a pos i t ive s igni f icant 
cor re la t ion was found betv/een these two va r i ab l e s in I . T . I , pond 
and Uagla pond. 
Six Species of Cladocera» four species of Copepodas and tvfelve 
species of Rot i fers v;ere found from the inves t iga ted ponds. The 
Ciain f&ctoro which vjere responsible d i r e c t l y or i n d i r e c t l y for the 
production of zooplanlctons v/ere dissolved oxygenp tempeiaturee 
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effect ive l i g h t ext inct ions t o t a l a lJcal inl ty and phytoplankton 
production, 
The major zooplankton gasoups var ied g rea t ly in r e l a t i v e 
abundance in r e l a t i v e in5)ortan,ee during the period of i n v e s t i -
ga t ions . 
The r o t i f e r s with smaller s ize and more rapid r a t e of 
productions were always present In g rea t e r numbers to dominent 
zooplankton comnnmityg except during few months. The higher 
percentage of r o t i f e r s were presents when low teE5>erature ex i s t 
and vice ve r sa . The chief representa t ive were Brachionus 
ff,^Y;ci,f3,oyu3, 1 . bj„4pqta, I . ^Y^^e^Qis,«> ! • pU.catili.j3. 
1^ mm2&£^> ^^^^-teXXa, jlfflfiA^aaMp E.* ^ljSg> I.. qpfiiike^rXAo 
F i l i n i a branchiata and £ . lonfi;isetae which appeared in appreciable 
quan t i t i e s In most of the c o l l e c t i o n s . 
Cladocearans dominated the o ther groupso only in Chau Tal» 
except the nonths of October and Novembers 1975 and September to 
Novembers 1976 as compared to the r o t i f e r s . The cladoceran was 
represented by the species 3>aT>hnia siMM&o 5» MSLS? £gSisi§EMia 
comuta» C. r e t i cu la t a^ MP-v)mS£imm sp. and ^^q^t^cjln^?,?.,^ spp. 
The copepods were present i n l e s s e r numbsro as compared to 
o ther major groupso in Chau Tal and I « T . I . pond. VJhereas Nagla 
pond showed somewhat higher quan t i t i e s of copepods. Among the 
copopodap the cyclopoids contr ibuted msucimum number as compared 
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to clanolds, fhe oyclopolOa and calanoida were represented by 
9,:f9X9m £&£^msi* Si* 2dL£li£ia* M9gppy< ;^toT?g MSSL and Djaptoma ^* 
respectively, 
A coefficient correlations were made between Botlfers to 
Cladocerans* Rotifers to Copepods and Cladocerans to Copepods, 
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